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ABSTRACT 
The u t i l i s a t i o n of urban resources by the Herring Gull 
was studied between 1973 and 1976 i n Northeast England. 
This involved a study of refuse t i p s as a winter food supply, 
and the use of i n h a b i t e d b u i l d i n g s as nesting s i t e s . The l o c a l 
breeding population i s small, and there i s an i n f l u x of g u l l s 
from east S c o t t i s h and Norwegian colonies i n t o Northeast England 
during the win t e r months. Herring Gulls caught during w i n t e r 
could be sexed by b i l l depth alone; wing length was used as 
an i n d i c a t o r of geographical o r i g i n . Gulls fed a t refuse t i p s i n 
study area throughout the w i n t e r months. There was a predominance 
of a d u l t s over immatures a t refuse t i p s i n w i n t e r , while immatures 
predominated over a d u l t s around inshore f i s h i n g vessels i n the 
same area. There was considerable f l u c t u a t i o n i n the number 
of g u l l s present at t i p s on d i f f e r e n t days, r e l a t e d to weather 
f a c t o r s and feeding conditions elsewhere. Immature Herring 
Gulls were less constant to a p a r t i c u l a r feeding area than 
a d u l t s , and a d u l t females less so than a d u l t males. I n d i v i d u a l 
Herring Gulls d i d not feed a t refuse t i p s every day, and refuse 
d i d not c o n s t i t u t e the major or nece s s a r i l y the only food source 
f o r these b i r d s i n winter. There were two d i f f e r e n t feeding 
areas used by g u l l s on the refuse t i p s which d i f f e r e d i n the 
abundance and a v a i l a b i l i t y o f food: i n d i v i d u a l b i r d s c o n s i s t e n t l y 
used one or other area, and p r o p o r t i o n a l l y more a d u l t females 
than males used the secondary area. The number of nesting 
p a i r s / 
p a i r s and n e s t s i t e s used by H e r r i n g G u l l s n e s t i n g on b u i l d i n g s 
i n Sunderland and South S h i e l d s were m o n i t o r e d . T h e i r 
b r e e d i n g success was h i g h e r than i n more " n a t u r a l " c o l o n i e s , 
p o s s i b l y due t o t h e n a t u r e o f t h e n e s t i n g s i t e s . A n a t i o n a l 
census o f g u l l s n e s t i n g on b u i l d i n g s i n B r i t a i n and I r e l a n d 
was o r g a n i s e d i n 1976, t o measure t h e growth and spread o f 
r o o f t o p n e s t i n g : t h e number o f H e r r i n g G u l l s n e s t i n g on 
b u i l d i n g s was found t o be d o u b l i n g w i t h i n 5 y e a r s , and t h e 
number o f Lesser Black-backs w i t h i n 3 years- The p o t e n t i a l 
p u b l i c h e a l t h hazard p r e s e n t e d by g u l l s n e s t i n g on b u i l d i n g s 
was revi e w e d -
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CHAPTER _1 
INTRODUCTION 
Gulls i n general, and Herring Gulls i n p a r t i c u l a r , are 
characterised by a lack of s p e c i a l i s a t i o n (Tinbergen, 1953). 
Neither herbivores nor carnivores, n e i t h e r pelagic nor t e r r e s t r i a l , 
they are omnifarious both i n d i e t and i n h a b i t a t . In r e l a t i o n 
t o t h e i r environment, they are adaptable and o p p o r t u n i s t i c . This t h e s i s 
i s e s s e n t i a l l y a study of t h i s a d a p t a b i l i t y , demonstrated by the 
a b i l i t y of Herring Gulls to e x p l o i t resources provided by man; 
t h a t i s the u t i l i s a t i o n of refuse as a food supply, and the u t i l i s a t i o n 
of i n h a b i t e d b u i l d i n g s as nes t i n g s i t e s . 
Throughout t h i s century, t h e r e has been an increase i n the 
numbers of several g u l l and other sea.bird species, but none so 
marked as t h a t of the Herring G u l l . In 1969 the Herring G u l l 
was recorded as the second most numerous g u l l n e s t i n g i n the B r i t i s h 
I s l e s , w i t h more than 330,000 p a i r s breeding along almost the 
e n t i r e c o a s t l i n e of B r i t a i n and I r e l a n d (Cramp e t a l , 1974). I t s 
recent r a t e of increase has been such t h a t the population w i l l 
have doubled since then, and the Herring Gull i s i n a l l p r o b a b i l i t y 
the most numerous g u l l n e s t i n g i n B r i t a i n a t the present time. The 
increase i n the large g u l l s has been documented by Parslow (1967) 
and w h i l e there has been spectacular growth i n c e r t a i n areas due 
to high immigration (Brown, 1967), the increase i n the Herring G u l l 
i n B r i t a i n i s not a l o c a l i s e d phenomenon. H a r r i s (1970) recorded 
a 10$ annual increase i n the number of Herring Gulls n e s t i n g i n 
the B r i s t o l Channel r e g i o n , since a t l e a s t 1948, and Parsons (1971) 
recorded a 13.5$ annual increase on the I s l e of May i n the F i r t h 
of Forth since the i s l a n d was f i r s t colonised by a s i n g l e p a i r 
of Herring Gulls i n 1907 (Baxter and R i n t o u l , 1953). Chabrzyk 
and Coulson (1976), using data c o l l e c t e d during "Operation 
Seafarer" (a census of seabirds n e s t i n g i n the B r i t i s h I s l e s i n 
1969 - 70), c a l c u l a t e d t h a t since a t l e a s t 1930, a 12 - 13% annual 
increase has been t y p i c a l of t h i s species i n the B r i t i s h I s l e s 
o v e r a l l . S u b s t a n t i a l increases i n Herring Gull numbers have been 
recorded elsewhere i n Europe, f o r example i n Denmark (Salomonsen, 
1963), i n Sweden (Curry-Lindahl, 1961), i n Germany (Goethe, 1964), 
i n the Netherlands (Bruyns, 1953, Voous. .1960) and i n Finland 
(Bergman and Koskimies, 1958). In Western Norway, on the other 
hand, the Herring Gull i s not i n c r e a s i n g (johansen, .1977). 
Kadlec and Drury (1968) found the Herring Gull population i n New 
England t o have been doubling every 12 - 15 years between the e a r l y 
1900s and 1965, though i t i s now undergoing a r e g i o n a l d e c l i n e i n 
c e r t a i n areas (Nisbet, 1977). The increase i n the number of 
Herring Gulls i n B r i t a i n has been r e f l e c t e d i n an increase i n the 
number w i n t e r i n g i n l a n d since the h a b i t was f i r s t noted i n the 
l a t e 19th century ( H i c k l i n g , 1963). While s t i l l predominantly 
a coastal nester i n B r i t a i n , an i n c r e a s i n g tendency to nest 
i n l a n d has also been noted, p a r t i c u l a r l y i n the I r i s h wetlands, 
though also i n Great B r i t a i n (Parslow, 1967, Kennedy et a l , 1954 
and Sharrock, 1976). S i m i l a r l y i n Sweden, Herring Gulls have 
shown an extension of t h e i r breeding range from coastal to i n l a n d 
areas ( L i n d r o t h , 1946, Olsson, 1958). The a d a p t a b i l i t y of t h i s 
species i s demonstrated by the v a r i e t y of nesting s i t e s u t i l i s e d , 
which range from rocky s k e r r i e s and i s l a n d s , c l i f f ledges and 
sea/ 
2. 
sea stacks to moorlands and a v a r i e t y of man-made s t r u c t u r e s . 
Though Herring and Great Black-backed Gulls were found 
to have no serious d e l e t e r i o u s e f f e c t s on e i t h e r a g r i c u l t u r e or 
w i l d l i f e i n the Grand Mannan archipelago, New Brunswick ( P i m l o t t , 
1952), the expansion of the Herring Gull population i n B r i t a i n 
has r e s u l t e d i n i t s being l a t e l y regarded as a pest species. 
Gulls r o o s t i n g on water storage r e s e r v o i r s cause p o l l u t i o n problems 
(Fennel e t a l , 1974), and Herring Gulls have been i m p l i c a t e d 
i n the spread o f i n f e c t i o n to l i v e s t o c k (Williams et a l , 1976 
and Brough 1969). Large numbers of g u l l s can also be hazardous 
to a i r c r a f t (Stables and New, 1968, Brough 1968, Grant, 1969, 
Drury and Nisbet, 1969) and have been reported to have harmful 
e f f e c t s on other nesting b i r d s (Amadon, 1958, Drury, 1965 and 
Thomas, 1972). 
A population increase such as has occurred i n the Herring 
G u l l i s brought about through a decrease i n s e l e c t i o n pressure, 
e f f e c t i n g a decrease i n m o r t a l i t y . An understanding of the 
cause of a population increase r e q u i r e s an understanding of the 
f a c t o r s which p r e v i o u s l y l i m i t e d population growth. Several 
d i f f e r e n t reasons have been put forward t o e x p l a i n the recent 
increase i n t h e numbers of g u l l s , such as c l i m a t i c f a c t o r s , 
i n c r e a s i n g food supplies and reduced pred a t i o n . Lack (1966) 
held t h a t 
"Starvation outside the breeding season i s much the most 
important density dependant f a c t o r i n w i l d b i r d s " , 
g e n e r a l l y t a k i n g the view t h a t b i r d s are commonly short o f food 
i n t h e i r n a t u r a l environment; t h i s view i s opposed by others 
(eg/ 
3. 
(e.g. Ashmole, 1963 and Pearson, 1968). I t has been suggested 
t h a t an increased amount of waste food m a t e r i a l provided by 
man has e f f e c t e d the population increase i n the Herring G u l l , 
by p r o v i d i n g an abundant w i n t e r food supply. However, the f a c t 
t h a t g u l l s feed on e a s i l y obtainable refuse i s not evidence 
f o r a shortage of alternative-feeding areas. Using a s i m i l a r 
l o g i c , i t could be argued t h a t since the number of g u l l s nesting 
on b u i l d i n g s has increased t h i s century, the popula t i o n increase 
has been e f f e c t e d by an increase i n the number of b u i l d i n g s . 
The aim of t h i s study has been to gain some in f o r m a t i o n 
on the extent to which, and w i t h what success, g u l l s make use of 
the resources provided i n and around urban areas f o r feeding and 
breeding purposes. Extensive e x p l o i t a t i o n of urban areas as 
nest i n g places i s a r e l a t i v e l y recent trend i n g u l l species, and 
the r a t e of increase and breeding b i o l o g y of g u l l s i n these areas 
as compared w i t h more t r a d i t i o n a l colonies i s l a r g e l y undocumented. 
With the notable exceptions of Spaans (1971) and Kilh.man and Lar.sson 
(1974) i n the Netherlands, s u r p r i s i n g l y few studies have been 
made on the e x p l o i t a t i o n of refuse by g u l l s and the extent to 
which they are dependant upon t h i s food source i n w i n t e r . An 
attempt was t h e r e f o r e made t o evaluate the r o l e of urban waste 
as a food supply f o r g u l l s during the w i n t e r months. 
CHAPTER 2 
MATERIALS AND METHODS 
1. STUDY AREAS 
The study was centred i n Northeast England, i n the area 
shown i n Figure 1, i n v o l v i n g the a d m i n i s t r a t i v e counties of Tyne 
and Wear, Durham and Cleveland. 
(1) Refuse Tips 
Studies o f the u t i l i s a t i o n of refuse t i p s by g u l l s 
were conducted i n the area i n l a n d and around the Teesmouth estuary. 
Birds feeding i n t h i s area roosted a t n i g h t i n the estuary i t s e l f . 
There were three large domestic refuse t i p s i n t h i s area, serving 
Da r l i n g t o n and the Teesmouth conurbation (human populations 85,120 
and 390,310 r e s p e c t i v e l y ) ; these t i p s were used by g u l l s throughout 
the w i n t e r months. They were located as f o l l o w s : 
(a) Whitton t i p , s i t u a t e d 17 kilometres i n l a n d (Figure l ) . 
In the win t e r of 1973 t h i s t i p was s i t u a t e d a t Thorpe Thewles 
(54°36'N, 1°25'W). In January 1974, the t i p moved from Thorpe 
Thewles t o Whitton, and the t r a n s i t i o n was completed w i t h i n 3 days. 
These two t i p s are t r e a t e d as one s i t e , and r e f e r r e d to as Whitton 
t i p . Some 10,000 tonnes o f domestic refuse were dumped annually 
at t h i s s i t e , using a l a n d f i l l t i p p i n g method. Dumping of 
refuse was r o t a t e d around the t i p and te r r a c e s of consolidated 
refuse m a t e r i a l were l e v e l l e d out and covered w i t h e a r t h ; thus 
at any one time, dumping a c t i v i t i e s centred on only a small area 
of the t i p . Throughout the day, heaps of refuse were l e v e l l e d 
o u t / 
5. 
Figure 1: The area of Northeast England on which t h i s 
study was centred, i n v o l v i n g the a d m i n i s t r a t i v e counties 
o f Tyne and Wear, Durham and Cleveland. 
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out by b u l l d o z i n g , and exposed refuse was covered w i t h earth 
generally only a f t e r dumping had ceased i n the l a t e afternoon. 
Large pools of water present on the t i p were used by g u l l s f o r 
bathing, and f i e l d s adjacent to the t i p were used as temporary 
r o o s t s i t e s throughout the day. This t i p closed i n January, 
1976. 
(b) D a r l i n g t o n t i p (Figure l ) , s i t u a t e d at Neasham quarry, 
27 kilometres i n l a n d (54°28'N, 2°30'w). This t i p was operative 
throughout the study, and 10,000 tonnes o f domestic refuse were 
dumped annually at t h i s s i t e . The t i p p i n g procedure was s i m i l a r 
to t h a t used at Whitton t i p . 
(c) Seaton Carew t i p (Figure l ) , s i t u a t e d d i r e c t l y on 
the sea-front (54°40'N, 1°12'W). This t i p , also o p e r a t i v e 
throughout the study, was the l a r g e s t o f the three t i p s , 25,000 
tonnes of domestic refuse being dumped per annum. The p a t t e r n of 
t i p p i n g d i d however d i f f e r from t h a t used at the other two s i t e s . 
Refuse at Seaton Carew was employed as p a r t of a land reclamation 
and landscaping p r o j e c t ; i t was not l e v e l l e d out i n t e r r a c e s , 
but dumped i n high r i d g e s , l a t e r t o be covered w i t h s o i l and seeded 
w i t h grass. Much of the refuse dumped a t t h i s t i p was l e f t exposed 
f o r several days. Flocks of g u l l s roosted during the day on 
p r e v i o u s l y reclaimed grass areas close to the t i p , and also on 
the shore and sea surface. 
Dumping took place a t a l l three t i p s between 09.00 and 
15.30 GMT on weekdays and 09.00 and noon on Saturdays; no dumping 
took place on Sundays. Observations at these t i p s were made from 
a landrover, which e s s e n t i a l l y served as a mobile hide. (This 
c o u l d / 
7. 
could be driven very close t o the b i r d s w i t h o u t causing disturbance; 
g u l l s on the t i p were s t a r t l e d by any person on f o o t other than 
the r e g u l a r t i p employees.) When necessary, 10 x 50 binoc u l a r s 
and a 60 x 60 zoom telescope were used. Observations on i n d i v i d u a l 
g u l l s were made w i t h the a i d of a por t a b l e cassette tape recorder. 
Counts made at t i p s were of a l l g u l l s i n the t i p area, i n c l u d i n g 
r o o s t i n g f l o c k s i n open areas adjacent to the t i p s . 
(2) Towns 
Three towns i n the study area supported r o o f t o p nesting 
g u l l s ; these were Sunderland, South Shields and H a r t l e p o o l . 
(Gulls were also n e s t i n g on b u i l d i n g s on the n o r t h side of the 
River Tyne i n North Shields, Tynemouth and Newcastle upon Tyne.) 
The l a r g e s t colonies were present i n Sunderland (human population 
214,820) and South Shields (human population 96,900) (Figure l ) ; 
d e t a i l e d studies of g u l l s nesting i n both these towns were made 
during the 1974, 1975 and 1976 breeding seasons. Observations 
were made using 10 x 50 binoculars and a 60 x 60 zoom telescope 
from s u i t a b l e vantage p o i n t s ; r o o f t o p s w i t h n e s t i n g g u l l s were 
v i s i t e d where access was pos s i b l e . C u l l i n g procedures were 
c a r r i e d out i n South Shields i n 1975 and 1976, and i n Sunderland 
i n 1976 only; g u l l corpses obtained from these c u l l s were 
measured, anatomically sexed and subjected t o p a t h o l o g i c a l 
examinations. A number of g u l l corpses obtained from the 
Scarborough area were s i m i l a r l y t r e a t e d . 
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2. MARKING OF INDIVIDUAL BIRDS 
( l ) Catching methods 
A t o t a l of 312 Herring and Great Black-backed Gulls were 
caught a t t i p s i n the study area, the m a j o r i t y being caught a t 
the Whitton s i t e . This was l a r g e l y done using n a r c o t i c b a i t s , 
under l i c e n c e from the Nature Conservancy Council. These b a i t s 
consisted of approximately 2cm square bread "sandwiches", spread 
w i t h amixture of margarine and a-chloralose. The dosage used 
was 0.27mg of a-chloralose per b a i t ; t h i s i s considerably lower 
than the dosage l e v e l s used elsewhere (Murton et a l , 1963 and 
Cornwell, 1966). Baited bread squares were mixed w i t h equal 
amounts of s i m i l a r unbaited squares, c o n s i s t i n g only of bread and 
margarine. This, coupled w i t h the low dosage l e v e l , minimised 
the r i s k of a l e t h a l overdose, since most b i r d s tended to eat more 
than one b a i t . Baits had g e n e r a l l y to be placed on the l o a f i n g 
areas i n order t o avoid any i n t e r f e r e n c e w i t h t i p p i n g a c t i v i t i e s . 
Though placed i n a conspicuous heap, there was o f t e n a considerable 
time lag between the b a i t s being put down and t h e i r being consumed 
by g u l l s i n p r o x i m i t y t o them. This was p a r t l y due t o the a t t e n t i o n 
o f those b i r d s not sleeping or preening on the l o a f i n g area being 
d i r e c t e d towards the t i p p i n g area, the b a i t s i n i t i a l l y going 
unnoticed. Nevertheless, even when a group of g u l l s had c o l l e c t e d 
around the food p i l e , the b i r d s s t i l l showed a reluctance t o feed 
while on the l o a f i n g areas. (When b a i t s could be placed on the 
t i p p i n g areas, they were consumed immediately.) Feeding on b a i t s 
on the l o a f i n g areas was u s u a l l y preceded by i n d i v i d u a l g u l l s 
d a r t i n g / 
d a r t i n g backwards and forwards i n the d i r e c t i o n of the food, i n 
what appeared to be a c o n f l i c t between approaching the food source, 
and withdrawl from food presented under unusual circumstances. 
The f i r s t b i r d t o take a piece of bread was most u s u a l l y a 
Black-headed Gull or an immature Herring G u l l . As soon as one 
b i r d s t a r t e d t o feed on the p i l e , i t was followed immediately 
by a large rush o f g u l l s ; a l l b a i t s were consumed w i t h i n a few 
minutes of the f i r s t having been taken. Between 45 minutes and 
1 hour a f t e r feeding on b a i t s , anaesthetised g u l l s were picked 
up on the t i p and i n the f i e l d s close t o the t i p : a l l undigested 
b a i t s were removed from the crop. Anaesthesia l a s t e d between 1 
and 12 hours. The b i r d s were kept overnigh t i n warm co n d i t i o n s 
and released when f u l l y recovered. 
Due to the p r o x i m i t y of the shore, i t was not possible 
to use t h i s method at Seaton Carew, since anaesthetised g u l l s 
r o o s t i n g on the sea surface would have been i n danger of drowning. 
Gulls were caught a t t h i s t i p on only one occasion and a cannon-
net was used f o r t h i s purpose. In a d d i t i o n , a number o f g u l l s 
were also caught f o r r i n g i n g and marking purposes a t Burniston 
refuse t i p , Scarborough (54°18'N, 1°27'W): measurements made on 
these b i r d s were used f o r comparisons w i t h g u l l s caught elsewhere. 
(2) Ringing methods 
The m a j o r i t y of g u l l s caught at the t i p s were weighed, 
and wing and beak measurements recorded. Each b i r d was given 
a unique c o l o u r - r i n g combination, plus a B r i t i s h Trust f o r Orn i t h o l o 
numbered monel r i n g . Seven d i f f e r e n t coloured d a r v i c r i n g s , 20mm 
i n / 
10. 
i n h e i g h t , were used; a c o l o u r - r i n g plus the rnonel r i n g was 
put on one l e g of each b i r d , and two c o l o u r - r i n g s on the other 
leg (Figure 2 ) . Interchanging the colours and p o s i t i o n s of 
the darvic r i n g s gave a l a r g e number of combinations. These 
co l o u r - r i n g s were r e a d i l y v i s i b l e under f i e l d c o n d i t i o n s . 
In Sunderland and South Shields a t o t a l of 160 young 
Herring Gulls were ringed a t nest s i t e s . I n d i v i d u a l colour 
combinations were ernpljyed i n 1974, using 10mm darvic r i n g s . 
White and black 20mm c o l o u r - r i n g s were used i n 1975 3nd 1976 
r e s p e c t i v e l y . 
Throughout t h i s study, the m a j o r i t y of observations 
r e l a t e d to the Herring G u l l , though comparable i n f o r m a t i o n on 
Great Black-backed and Lesser Black-backed Gulls was c o l l e c t e d 
when possible. 
11. 
Figure 2. Colour and metal r i n g combinations used on 
Herring Gulls during the present study. 
Interchanging the colours and r e l a t i v e p o s i t i o n s 
of the three c o l o u r - r i n g s and the metal r i n g 
gave a v a r i e t y of unique combinations. 
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CHAPTER 3 
SEASONAL MOVEMENTS OF GULLS IN NORTHEAST ENGLAND 
A t o t a l o f 147 ad u l t and 104 immature Herring Gulls from 
refuse t i p s i n the Teesmouth area of Northeast England were 
i n d i v i d u a l l y c o l o u r - r i n g e d during the autumn and w i n t e r months 
of 1973, 1974 and 1975, and during January and February of 
1976. Forty four a d r j l t and 17 immature Great Black-backed Gulls 
were s i m i l a r l y r i n g e d and released. During the 1974 - 1976 
breeding seasons, 160 young Herring Gulls were co l o u r - r i n g e d a t 
nests i n Sunderland and South Shields (p/. 11). A number of these 
g u l l s have since been reported through the B r i t i s h Trust f o r 
Ornithology r i n g i n g scheme; t h i s i n f o r m a t i o n , coupled w i t h 
s i g h t i n g s of i n d i v i d u a l b i r d s 9 h a s given some i n s i g h t i n t o the 
seasonal movements of g u l l s i n Northeast England. (This l a t t e r 
i s taken here as being the a d m i n i s t r a t i v e counties o f Northumberland, 
Tyne and Wear, Durham and Cleveland.) 
1. HERRING GULLS 
( l ) Winter a d u l t population 
No a d u l t Herring Gulls r i n g e d on refuse t i p s i n w i n t e r 
during t h i s study have yet been recovered dead between September 
and e a r l y February, t h a t i s , outside o f the breeding season. 
Two a d u l t H e r r i n g G u l l s , c o l o u r - r i n g e d a t Whitton t i p i n w i n t e r 1974 
were observed feeding a t a refuse t i p i n Scarborough (North Yorks) 
i n January and September, 1976; though not a l l a d u l t g u l l s colour-
r i n g e d and released were seen again a t refuse t i p s i n the Teesmouth area, 
no/ 
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no other sightings outside the study areas have been reported during 
autumn and wi n t e r . 
Sixteen o f these colour - r i n g e d a d u l t s have been recovered 
dead or sighted between l a t e February and August, g i v i n g some 
i n d i c a t i o n of t h e i r breeding l o c a t i o n s . Areas where the b i r d s 
were reported are shown on Figure 1. Twelve o f these b i r d s were 
reported n o r t h o f the 57° l a t i t u d e l i n e , two of which were recovered 
i n Finnmark, Norway, more than 70° n o r t h . A l l o f the B r i t i s h 
records were on the east coast o f the country. Though extensive 
searches were made, no a d u l t Herring Gulls r i n g e d on refuse t i p s 
i n Northeast England were recorded breeding i n t h i s r e g i o n , or i n 
North Yorkshire. Two were recorded breeding on the I s l e of May, 
i n the F i r t h of Forth. Throughout t h i s study Herring Gulls 
wearing c o l o u r - r i n g s i n d i c a t i n g the year of f l e d g i n g from the I s l e 
of May, F i r t h o f Forth (Parsons, 1971) were sighted feeding a t refuse 
t i p s i n the Teesmouth area during autumn and w i n t e r ; j u v e n i l e 
Herring Gulls fledged from t h i s colony were sighted feeding a t these 
t i p s as e a r l y as September of the year of f l e d g i n g . Northeast England 
a w i n t e r i n g area f o r F i r t h o f Forth Herring Gulls, both breeding 
a d u l t s and immatures (Parsons, 1971) (Figs, 2 and 4 ) . 
Though a d u l t s known t o have fledged from the I s l e o f May 
were sighted a t the t i p s outside the breeding season, i t i s not 
known what p r o p o r t i o n of these g u l l s had returned t o the I s l e o f 
May as breeding b i r d s . 
From the d i s t r i b u t i o n on Figure 1, i t appears t h a t a d u l t 
H e r r i n g / 
Figure 1: Areas where a d u l t Herring G u l l s , r i n g e d at 
refuse t i p s i n the Teesmouth area, were 
reported between l a t e February and August. 
This gives some i n d i c a t i o n of t h e i r breeding 
l o c a t i o n s . 
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Herring Gulls o v e r w i n t e r i n g i n Northeast England breed n o r t h 
and east of t h i s area, as f a r n o r t h as Finnmark, Norway. 
Though not breeding i n Northeast England, the m a j o r i t y of these 
g u l l s returned to t h i s area i n consecutive years (p86). To 
obt a i n a d d i t i o n a l i n f o r m a t i o n , the B.T.O. Herring G u l l recovery 
records from 1953 -- 1975 were consulted. Very l i t t l e r i n g i n g 
of Herring Gulls i n autumn and w i n t a r has taken place i n Northeast 
England, and no data were obtained t o supplement Figure 1. 
Figure 2 shows the n a t a l areas of a l l a d u l t Herring Gulls ringed 
as young and recovered i n Northeast England i n autumn and wi n t e r 
months, from 1953 - 1975. Less than 50$ of young Herring Gulls 
s u r v i v i n g to breeding age r e t u r n t o the n a t a l colony t o breed, 
and some take up ne s t i n g i n the w i n t e r i n g area (Chabrzyk and 
Coulson, 1976). Some o f the b i r d s recovered i n w i n t e r w i l l 
t h e r e f o r e breed i n areas other than t h e i r f l e d g i n g area. The 
high numbers of g u l l s recovered from the Forth area i s i n p a r t due 
to the i n t e n s i v e r i n g i n g programme on the I s l e of May between 
1966 and 1970 (Parsons, 1971). However, i t i s evident t h a t 
the m a j o r i t y of a d u l t g u l l s present i n Northeast England i n 
w i n t e r breed i n colonies n o r t h and northeast of t h i s area. 
(2) Breeding population 
Northeast England supports r e l a t i v e l y few Herring Gull 
colonies other than those on r o o f t o p s (Appendices 4 and 5 ) , on 
the Fame Islands, Coquet Islan d and on sea stacks a t South Shields 
the t o t a l breeding population i s o f the order of 1,000 p a i r s . No 
g u l l s / 
The n a t a l areas of Herring G u l l s , r i n g e d as young 
and recovered i n Northeast England as a d u l t s 
i n autumn and w i n t e r months, from 1953 - 1975. 
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g u l l s r i n g e d i n w i n t e r during t h i s study were found t o be l o c a l 
breeding b i r d s . Twenty-three a d u l t H e r r i n g G u l l s , fledged 
from the I s l e of May, were found breeding on r o o f t o p s i n South 
Shields and Sunderland. A number of Herring Gulls fledged from 
the Forth area have thus taken up ne s t i n g i n the w i n t e r i n g 
area (p. 128). Figure 3 shows the n a t a l areas of a l l a d u l t 
Herring Gulls r i n g e d as young, and recovered i n Northeast England 
during the breeding season from 1953 u n t i l 1975, (as obtained from 
•B.T.O. r i n g i n g r e c o r d s ) . Though t h i s does r e f l e c t ringing e f f o r t , 
the Forth Islands and colonies i n east Scotland are a major source 
of r e c r u i t s i n t o g u l l colonies i n Northeest England. The data 
obtained from the B.T.O. records and from t h i s study suggest 
t h a t there i s a movement of a d u l t Herring Gulls from Norwegian 
and eastern S c o t t i s h breeding colonies down the east coast o f B r i t a i n 
during the autumn and w i n t e r months; these b i r d s r e t u r n to 
t h e i r breeding colonies i n e a r l y s p r i n g . 
There i s thus a seasonal i n f l u x of a d u l t Herring G u l l s , which 
breed i n northeast B r i t a in and Norway i n t o Northeast England during 
the w i n t e r months. The l o c a l breeding population of Herring Gulls 
i n Northeast England i s small, and the m a j o r i t y of a d u l t 
Herring Gulls present i n w i n t e r are not l o c a l breeding b i r d s . 
(3) Immatures 
Three r e p o r t s of immature Herring Gulls ringed at refuse t i p s 
i n the Tee. smouth area during autumn and w i n t e r months were received 
from/ 
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Figure 3: The n a t a l areas of Herring Gulls ringed as 
young and recovered i n Northeast England 
as a d u l t s during the breeding season, from 
1953 - 1975. 
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from areas o u t s i d e the r i n g i n g area. An immature was sighted 
at Scunthorpe, L i n c o l n s h i r e i n December, 1974, another sighted 
feeding at a refuse t i p i n South Wales i n January, 1976, and 
the t h i r d was found dying on Coquet I s l a n d , Northumberland, i n 
J u l y , 1976. Nine of the young Herring Gulls r i n g e d i n towns 
w i t h i n the study area (p»6 ) have since been recovered dead. 
Five of these were recovered between August and October of t h e i r 
f i r s t year of l i f e ; s i m i l a r l y H a r r i s (1964) analysing a much l a r g e r 
number of recoveries (734), found t h a t 50% of f i r s t year 
recoveries occurred a t t h i s time. Two of these 5 b i r d s were 
recovered i n South Shields, 2 i n South Yorkshire and one i n 
Northamptonshire. The remaining 4 immatures were recovered 
during t h e i r second year of l i f e ; 2 i n Cleveland, 1 i n Tyne and Wear 
and the f o u r t h i n Northumberland. In a d d i t i o n , c o l o u r - r i n g e d 
young fledged from Sunderland and South Shields were observed 
feeding i n w i n t e r around f i s h i n g boats i n the Tyne-Tees area, and 
at refuse t i p s i n the Teesmouth area (p.17). Thus a number of 
young fledged from l o c a l colonies remained i n Northeast England 
throughout the w i n t e r months, w h i l e others dispersed south of t h i s 
area. The B.T.O. recovery records provided a d d i t i o n a l i n f o r m a t i o n 
w i t h respect t o immature H e r r i n g Gulls i n Northeast England between 
1953 and 1975. These data are shown on Figures 4 and 5, i n d i c a t i n g 
the f l e d g i n g area of immature Herring Gulls recovered i n Northeast 
England i n autumn/winter and spring/summer periods r e s p e c t i v e l y . 
Though t h i s again w i l l r e f l e c t r i n g i n g i n t e n s i t y , young g u l l s 
o v e r w i n t e r i n g i n Northeast England o r i g i n a t e from colonies to the 
n o r t h / 
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Figure 4: Fledging areas of immature Herring Gulls 
recovered i n Northea st England i n autumn and 
w i n t e r , from 1953 - 1975. 
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Figure 5: Fledging areas of immature Herring Gulls 
recovered i n Northeast England i n spring and 
summer, from 1953 - 1975. 
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n o r t h and northeast o f t h i s area, as f a r n o r t h as Finnmark, as shown 
i n Figure 4. This p a r a l l e l s data from Figure 1, a d u l t Herring 
Gulls o v e r w i n t e r i n g i n the Northeast breeding as f a r n o r t h as 
Finnmark. In spring/Summer, as shown i n Figure 5, the o r i g i n 
of young g u l l s shows a s i m i l a r predominance of b i r d s fledged from 
northern areas. This may i n p a r t be r e p r e s e n t a t i v e of those 
immatures which remain and take up ne s t i n g i n the w i n t e r i n g areas, 
as reported f o r I s l e of May Herring Gulls (pJ-2^. Since the l o c a l 
breeding population i s small, the m a j o r i t y o f immatures present 
i n Northeast England o r i g i n a t e from colonies n o r t h of t h i s area. 
Thus the population of immature Herring Gulls present i n Northeast 
England i n both summer and w i n t e r months i s made up of b i r d s 
fledged from east S c o t t i s h and Norwegian colonies, and a p r o p o r t i o n 
fledged from l o c a l colonies. 
(4) Conclusion 
The n a t a l areas of b i r d s recovered i n the Northeast of 
England and recoveries of b i r d s r i n g e d i n t h i s area suggest t h a t 
a d u l t and j u v e n i l e Herring Gulls from North B r i t i s h and Scandinavian 
colonies overwinter i n Northeast England. The population of a d u l t 
Herring Gulls present i n Northeast England i n w i n t e r are, i n the 
main, not l o c a l breeding b i r d s . Some of the immatures fledged 
from other colonies remain i n the Northeast throughout the year; 
young fledged from the I s l e o f May are known t o take up breeding i n 
the w i n t e r i n g area. A p r o p o r t i o n of young fledged from l o c a l 
colonies disperse south i n w i n t e r w h i l e others remain i n the 
n a t a l area. 
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2. GREAT BLACK-BACKED GULLS 
Four a d u l t Great Black-backed Gulls r i n g e d i n t h i s study 
have since been recovered. Two were recovered d u r i n g the 
breeding season i n Norway, (71°04'N, 28°12'E and 63°03'N, 
9°12'E). The remaining two were recovered i n autumn/winter , 
one i n Rye (Sussex) and the other l o c a l l y a t Teesmouth. In 
a d d i t i o n , one immature Great Black-back, caught at a Durham refuse 
t i p i n w i n t e r 1974, was ringed as a p u l l u s i n a Norwegian colony 
i n July 1974. These recoveries suggest an ov e r w i n t e r i n g of 
Scandinavian Great Black-backed Gulls i n Northeast England. 
Movements of Scandinavian Great Black Backs i n t o B r i t a i n has 
been w e l l documented (Report on Bird Ringing, 1972). 
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CHAPTER 4 
DISTINGUISHING BETWEEN, AND SEXING, BRITISH 
AND SCANDINAVIAN HERRING GULLS 
INTRODUCTION 
Ringing recoveries show t h a t there i s a wi n t e r i n f l u x 
of Scandinavian Herring and Great Black-backed Gulls i n t o 
B r i t a i n during the autumn and w i n t e r months. The populations 
of these g u l l s o v e r w i n t e r i n g inihe study area are made up of both 
B r i t i s h and Scandinavian b i r d s . A p r o p o r t i o n of the Herring 
Gulls r i n g e d on refuse t i p s i n w i n t e r during the course of t h i s 
study are not B r i t i s h breeding b i r d s . The problem thus arises 
o f i d e n t i f y i n g these i n d i v i d u a l s , and of c o r r e c t l y sexing a l l g u l l s 
caught on the basis o f extern a l characters. 
Barth (1967) has given d e t a i l s of the body dimensions of 
male and female Scandinavian Herring Gulls from a series of l o c a t i o n s 
and has shown them t o be s i g n i f i c a n t l y l a r g e r than h i s B r i t i s h 
sample. Indeed he has used s i z e , i n a d d i t i o n to mantle colour, 
and more r e c e n t l y moult, as a basis f o r a taxonomic d i s t i n c t i o n 
between two subspecies of Herring G u l l , Larus arqentatus argentatus, 
the Fennoscandian form, being the l a r g e r , darker b i r d , and Larus 
argentatus argenteus, the B r i t i s h form (Barth, 1975). However 
the B r i t i s h p o p u l a t i o n i n Barth's (1967) comparison was represented 
by only 7 b i r d s , and these from northern Scotland. Since then, 
f u r t h e r b i o m e t r i c data on B r i t i s h breeding Herring Gulls have become 
a v a i l a b l e ; t h a t of Ha r r i s and Hope Jones f o r Pembrokeshire and 
Anglesey,/ 
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Anglesey, from the I s l e of May during c u l l i n g measures ( N e i l Duncan, 
i n p r e p a r a t i o n ) , and also from Scarborough and South Shields during 
the present study. This enables comparisons of v a r i a b i l i t y w i t h i n 
the B r i t i s h p o p u l a t i o n i t s e l f and f u r t h e r comparisons w i t h Barth's 
data f o r Norway. 
Male Herring Gulls are s i g n i f i c a n t l y l a r g e r than females from the 
same breeding l o c a l i t y , though there i s a degree of overlap 
between the two (Goethe, 1961, Barth, 1967 j H a r r i s and Hope Jones, 
1969 and Ingolfsson, 1969). Since both B r i t i s h and Norwegian 
Herring Gulls were caught d u r i n g the present study^an extensive 
size overlap between Scandinavian females and B r i t i s h males could 
cause confusion i n the sexing of b i r d s based on body dimensions. 
To overcome t h i s d i f f i c u l t y a meais 0 f sexing g u l l s independant o f 
o v e r a l l body size i s r e q u i r e d ; size can then be used as an 
i n d i c a t o r of geographical o r i g i n . 
METHODS 
In the course of the present study a number o f l i v e Herring 
Gulls were examined i n bo'th summer and w i n t e r and d e t a i l s of weight, 
wing l e n g t h , b i l l l e n g t h and b i l l depth recorded; i n a d d i t i o n , 
p r i o r to d i s s e c t i o n f o r b a c t e r i o l o g i c a l examination, a number of 
breeding b i r d s from Scarborough and South Shields were s i m i l a r l y 
measured and sexed i n t e r n a l l y . Condition of moult was examined 
i n b i r d s from both groups. A l l measurements taken on these g u l l s 
were made by or i n the presence of the author, and were made on 
f r e s h l y dead or l i v i n g b i r d s . 
The/ . 
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The measurements taken were as f o l l o w s : 
WEIGHT: Recorded to the nearest 1 gram. 
WING LENGTH: Maximum chord of the r i g h t wing, measured i n 
m i l l i m e t r e s . 
BILL LENGTH: Chord of the exposed culmen, from the t i p of the 
upper mandible to where the feathers cease to hide 
i t s n a t u r a l p o s i t i o n ( F i g . l ) , measured i n m i l l i m e t r e s 
BILL DEPTH: Maximum depth from the gonys t o the r i d g e of the 
culmen v e r t i c a l l y above (F i g . l ) , measured i n 
m i l l i m e t r e s . 
BILL INDEX: B i l l l e n g t h / b i l l depth = b i l l index. 
Birds from Scarborough were measured i n May and June, 1976, 
from South Shields between March and May 1975 and 1976,and from 
refuse t i p s i n the Teesmouth area throughout the autumn and w i n t e r 
months of 1973, 1974 and 1975. A d d i t i o n a l data used i n the 
f o l l o w i n g analyses were obtained from the I s l e o f May ( N e i l Duncan, 
i n p r e p a r a t i o n ) , t h a t published by H a r r i s and Hope Jones (1969) 
f o r Pembrokeshire and Anglesey and t h a t of Barth (1967) f o r the 
Scandinavian regions. Unless otherwise stated, the data t r e a t e d 
i n t h i s s ection r e f e r to a d u l t ( i . e . ^  4 y r s ) Herring G u l l s . The 
ma t e r i a l from both Pembrokeshire and Anglesey and the I s l e o f May 
was fr e s h . Barth introduces a c o r r e c t i o n f a c t o r t o account f o r 
shrinkage where h i s m a t e r i a l consisted of museum skins; the dead 
specimens were on average smaller by 5.2mm i n wing l e n g t h , 0.52mm 
i n b i l l l e ngth and 0.50mm i n b i l l depth. However the m a j o r i t y of 
h i s measurements were also made on f r e s h m a t e r i a l . 
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Figure 1: B i l l measurements taken: B i l l l e n g t h (L) = the 
chord of the exposed culmen, measured from the t i p 
of the upper mandible t o where the feathers cease 
to hide i t s n a t u r a l p o s i t i o n . B i l l depth (D) = 
maximum depth from the gonys to the r i d g e o f the 
culmen v e r t i c a l l y above. 
/ 
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1. VARIATION WITHIN THE BRITISH POPULATION 
The biometric data obtained from anatomically sexed b i r d s 
taken from breeding populations i n the Scarborough area and 
from South Shields, were compared w i t h those from Pembrokeshire/ 
Anglesey and from the I s l e o f May; these areas are shown i n Fig.2. 
The data from these groups are presented i n Table 1 alongside 
t h a t of Barth (1967) f o r the whole ot Norway. For a l l p a r t s 
measured the d i f f e r e n c e between the sexes was h i g h l y s i g n i f i c a n t 
f o r each l o c a l i t y ! the l a r g e s t females exceed the smallest males 
and the separation between the sexes i s not complete. 
Between the 4 B r i t i s h groups there was nevertheless some 
v a r i a t i o n i n body size and t h i s i s considered below i n f u r t h e r 
d e t a i l f o r each parameter measured. 
(1) Weight 
With the exception of b i l l depth i n I s l e o f May males, 
the greatest r e l a t i v e variance was found i n the weight of the 
b i r d s , and th e r e was no s i g n i f i c a n t d i f f e r e n c e i n the c o e f f i c i e n t 
of v a r i a t i o n (CV) between groups or sexes f o r t h i s parameter. 
Males were s i g n i f i c a n t l y heavier than females i n a l l cases (p -^0.01). 
Though weight w i l l to some extent represent v a r i a t i o n s i n l i n e a r 
dimensions (Amadon, 1943) and thus r e f l e c t s o v e r a l l greater s i z e , 
i t i s an unstable character. I n d i v i d u a l v a r i a t i o n , sex, the amount 
of food i n the crop, time of day, season and temperature a l l produce 
f l u c t u a t i o n s . Paldwin and Kendeigh (1933) and Barth (1967) 
concluded t h a t a very l a r g e number of records are re q u i r e d and t h a t 
time of c o l l e c t i o n must be known f o r a meaningful a n a l y s i s . 
Weight/ 
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Figure 2: Areas w i t h i n the B r i t i s h I s l e s from which biom e t r i c 
data were obtained from anatomically sexed Herring 
Gulls during the breeding season. 
<3 
I s le of May 
S o u t h S h i e l d s 
S c a r b o r o u g h 0 =5 
A n g l e s e y 
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Table 1 
Measurements of anatomically sexed a d u l t male and female Herring G u l l s , 
taken during the breeding season, i n d i f f e r e n t areas o f the B r i t i s h 
I s l e s and Norway. The years during which the measurements were made 
are given i n brackets 
Scarborough (1976) 
SE Range CV 
Female 
Weight (gm) 906.5 81.6 88 8.64 740 - 1150 9.0 
B i l l l e n g t h 49.5 2.4 88 0.26 47,6 - 54*8 4.9 
(mm) 
B i l l depth 17.6 0.6 88 0.06 15.6 - 18.9 3.4 
(mm) 
Wing l e n g t h 408 10.4 88 1.11 382 - 431 2.5 
(mm) 
Male 
Weight (gm) 1092 '-8 86.7 124 7.79 943 - 1283 7.9 
B i l l l e ngth 53.9 2.1 124 0.19 48.9 - 58.9 3.9 
(mm) 
B i l l depth 19.2 0.8 124 0.07 17.8 - 21.5 4.2 
(mm) 
Wing le n g t h 426 . 11.8 124 1.06 403 - 458 2.8 
(mm) 
I . May (1974 - 76) 
Female 
Weight (gm) 851.8 78.1 432 3.76 710 - 991 9.2 
B i l l l e n g t h 48.5 2.3 432 0.11 44.4 - 5 4 . 1 4.7 
(mm) 
B i l l depth 17.7 0.1 432 0.03 15.1 - 18.9 1.0 
(mm) 
Wing le n g t h 406 10.2 432 0.5 " 390 - 4 36 2.5 
(mm) 
Male 
Weight (gm) 1026.1 91.4 550 3.90 890 - 1295 8.9 
B i l l l e n g t h 53.3 2.5 550 0.11 18.1 - 61.1 4.8 
(mm) 
19.9 - 21.9 B i l l depth 19.7 1.8. 550 0.08 9.3 
(mm) 
405 - 459 Wing length 425 15.3 550 0.65 3.6 
(mm) 
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Table 1 (Contd. ) 
Pembrokeshire and Anglesey (1961 - 65) 
X S n SE Range CV 
Female 
Weight (gm) 813.0 69.0 32 12.20 690 - 940 8.0 
B i l l Length(mm) 50.0 2.5 130 0.22 43.0 - 56.2 5.0 
B i l l Depth (mm) 17.1 0.9 130 0.08 14.8 - 20.9 5.0 
Wing Length(mm)406 9.4 116 0.87 382 - 427 2.0 
Male 
Weight (gm) 977.1 68.0 36. 11.33 750 - 1150 7.0 
B i l l Length(mm) 54.6 3.0 148 0.25 49.0 - 64.4 5.5 
B i l l Depth (mm) 19.0 0.6 148 0.05 16.9 - 21.4 3.2 
Wing Length (mm)426 9.1 129 0.80 399 - 455 2.1 
South Shields (1975) 
Female 
Weight (gm) 891.2 99.3 32 17.50 696 - 1179 11.1 
B i l l Length(mm) 49.8 2.3 32 0.41 46.2 - 53.2 4 .6 
B i l l Depth (mm) 17.6 0.6 32 0.12 15.9 - 18.3 3.9 
Wing Length (mm)409 10.1 32 1.78 397 - 434 2.5 
Male 
Weight (gm) 1023.1 59.7 27 11.50 906 - 1182 5.8 
B i l l Length(mm) 53.8 2.8 27 0.55 48.4 - 56.2 5.3 
B i l l Depth (mm) 19.0 0.9 27 0.19, IS. 7 - 22.0 5.2 
Wing Length(mm) 429 10.2 27 1.96 412 - 447 2.4 
Norway (1942-64) 
Female 
Weight (gm) 944.0 64.0 115 6.00 795 - 1100 6.8 
B i l l Length(mm) 52.7 1.9 115 0.20 48.0 - 58.0 3.6 
B i l l Depth (mm) 18.1 0.6 89 0.07 17.5 - 20.0 3.6 
Wing Length(mm)429 11.1. 115 1.00 401 - 458 2.6 
Male 
Weight (gm) 1177.0 86. 4 138 7.40 900 - 1440 7.3 
B i l l Length(mm) 57.9 2.3 140 0.20 53.7 - 65.2 3.9 
B i l l Depth (mm) 20.1 0.8 102 0.08 18.3 - 22.1 4.1 
Wing Length(mm)453 11.2 140 0.90 428 - 480 2.5 
x = mean S.E.- Standard Error 
S = Standard d e v i a t i o n C.V. ; : C o e f f i c i e n t of V a r i a t i o n 
n = Sample size 
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Weight alone i s unsuitable f o r sexing g u l l s or f o r d i s t i n g u i s h i n g 
between those from d i f f e r e n t l o c a l i t i e s , since r e l a t i v e f l u c t u a t i o n 
are l a r g e l y undocumented. 
Table 1 gives mean weights (plus standard d e v i a t i o n s 
and standard e r r o r s ) f o r both males and females from the 4 B r i t i s h 
Herring Gull groups. 
Using comparisons based on students t - t e s t ^ t o w n females 
(Scarborough and South Shields) were heavier than each of the 
other two groups. Males from the Scarborough area were the 
heaviest o v e r a l l i n the B r i t i s h sample;cnlymales from South Shields 
and the I s l e of May however were not s i g n i f i c a n t l y d i f f e r e n t 
( p ' c 0.05 i n a l l s i g n i f i c a n t cases). 
(2) Wing le n g t h 
When comparing wings measured a t d i f f e r e n t times of year, 
wing length must be t r e a t e d w i t h some caution since wear on the 
primary wing feathers and stage o f moult must be taken i n t o 
account (Nisbet, 1967; Prater, 1970; Bourne, 1971; Grant, 1971 
and Pienkowski and Minton, 1973). Age of b i r d s also has some 
bearing on wing length (Stewart, 1963), and t h i s may be p a r t i c u l a r l y 
important w i t h respect to wear on the wing m i r r o r s i n g u l l s ( N e i l 
Duncan, i n p r e p a r a t i o n ) . However provided the time of measuring 
i s known, comparisons can be made between b i r d s measured at the 
same time of year. 
The mean wing length of B r i t i s h males d i f f e r e d s i g n i f i c a n t l y 
from females from the same l o c a l i t y i n a l l cases ( p ^ O . O l ) . In 
a l l samples other than f o r the I s l e of May, the r e l a t i v e variance 
as/ 
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as measured by the CV was s i m i l a r and d i d not d i f f e r s i g n i f i c a n t l y 
between sexes or geographical groups (Table l ) . I s l e o f May 
males were s i g n i f i c a n t l y more v a r i a b l e than any other males or 
females. There were no s i g n i f i c a n t d i f f e r e n c e s between the 
4 B r i t i s h groups i n wing length f o r e i t h e r males or females. 
Thus w i t h i n the B r i t i s h population as represented here, wing length 
does not show a high degree of v a r i a t i o n e i t h e r w i t h i n or between 
l o c a l i t i e s . 
Where l o c a l i t y i s known, wing length presents a us e f u l sexing 
c r i t e r i o n ; a l t e r n a t i v e l y , where sex i s known, i t could be used as 
a means of d i s t i n g u i s h i n g between B r i t i s h and Norwegian Herring 
G u l l s . 
(3) B i l l l e ngth 
Differences i n measured b i l l l e ngth must also be t r e a t e d 
w i t h c a u t i o n , as there i s no t r u l y standardised method of t a k i n g 
t h i s measurement. As Barth (1967) s t a t e s , i t i s "unavoidable t h a t 
the i n n e r . p o i n t or base of the b i l l i s somewhat a r b i t r a r y " . 
The mean b i l l l e n g t h i n B r i t i s h males d i f f e r e d h i g h l y 
s i g n i f i c a n t l y from females from the same l o c a l i t y ( p 0 . 0 1 ) , 
though there was some v a r i a b i l i t y w i t h i n the B r i t i s h p o p u lation, 
(Table 1 ) . I s l e of May g u l l s i n p a r t i c u l a r had shorter b i l l s 
than those from elsewhere. ( i s l e o f May males d i f f e r e d s i g n i f i c a n t l y 
from those of the other three groups; I s l e o f May females d i f f e r e d 
s i g n i f i c a n t l y from those o f Scarborough and South Shields; p->=0.05 
i n a l l cases.) To some extent however, these d i f f e r e n c e s w i l l be 
due to d i f f e r e n c e s i n measuring techniques. 
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(4) B i l l depth 
B i l l depth i s undoubtedly a more standardised measure 
of the b i l l than i s l e n g t h , the measuring p o i n t being more 
co n s i s t e n t and the measurement less ambiguous. As w i t h the 
other parameters, males d i f f e r e d s i g n i f i c a n t l y from females 
(p *e 0.01). Again there was some v a r i a b i l i t y amongst the 
B r i t i s h groups as shown i n Table 1: t h i s was p a r t i c u l a r l y t r u e 
of the females, the d i f f e r e n c e s i n b i l l depths being s i g n i f i c a n t 
between a l l groups other than those from Scarborough and South 
Shields ( p c 0.05 i n a l l s i g n i f i c a n t cases). 
(5) Conclusions 
From these data i t i s evident t h a t there i s considerable 
v a r i a t i o n i n e x t e r n a l characters w i t h i n the B r i t i s h population 
of Herring G u l l s , wing l e n g t h being the l e a s t so and weight the 
most v a r i a b l e . I s l e of May Herring Gulls of both sexes appear 
to have shor t e r , deeper b i l l s than those from elsewhere. 
2. COMPARISONS BETWEEN BRITISH AND NORWEGIAN HERRING GULLS 
(1) D i f f e r e n c e s i n body dimensions 
The 4 B r i t i s h Herring Gull groups were compared w i t h the 
data presented by Barth (1967) f o r the whole of Norway (Table 1 ) . 
The l o c a l i t i e s represented i n Barth 1s sample are shown i n Fig. 3. 
In weight, wing l e n g t h , b i l l l e n g t h and b i l l depth B r i t i s h females 
d i f f e r e d s i g n i f i c a n t l y from Norwegian females ( p ^ O . O l ) , and 
B r i t i s h males d i f f e r e d s i g n i f i c a n t l y from Norwegian males i n a l l 
fo u r parameters ( p ^ O . 0 5 ) . The B r i t i s h population as represented 
here/ 
35. 
Figure 3: Areas w i t h i n Norway from which Barth (1967) obtained 
b i o m e t r i c data from anatomically sexed Norwegian 
Herring Gulls during the breeding season. 
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hexe i s c l e a r l y defined from t h a t of Norway, B r i t i s h Herring 
Gulls being of a smaller o v e r a l l size. This supports the 
f i n d i n g s of Barth (1967) which were based on a small B r i t i s h 
sample from Northern Scotland, and agree w i t h h i s conclusion t h a t , 
"the short b i l l s , and short wing lengths of the B r i t i s h p o p u l a t i o n , 
t y p i f y t h i s as a separate form". 
(2) Overlap between B r i t i s h males and Norwegian females 
B r i t i s h Herring Gulls of both sexes are s i g n i f i c a n t l y 
smaller than t h e i r Norwegian counterparts i n size. There i s an 
overlap i n size between B r i t i s h males and Norwegian females. 
Norwegian females as measured by Barth are l i g h t e r than B r i t i s h 
males i n weight ( p - = 0 . 0 l ) ; t h i s i s however based on summer 
measurements and i t i s not known i f t h i s d i f f e r e n c e holds i n 
the w i n t e r season. The wing lengths of Norwegian females 
overlap w i t h those of B r i t i s h males t o such an extent t h a t wing 
length w i l l not separate the two (Table l ) . With respect to 
b i l l l e n g t h , I s l e o f May and South Shields males were found not 
to d i f f e r s i g n i f i c a n t l y from Norwegian females 
though the b i l l s o f males from Scarborough and Pembrokeshire/ 
Anglesey were longer (p^=O.Ol). B i l l l e ngth w i l l not separate 
B r i t i s h males from Norwegian females i n tte Herring Gulls caught 
a t refuse t i p s d u ring t h i s study. B i l l depth on the other hand 
d i f f e r e d h i g h l y s i g n i f i c a n t l y between a l l B r i t i s h males and the 
Norwegian females, the females having o v e r a l l shallower b i l l s . 
Thus B r i t i s h males and Norwegian females do overlap i n si z e , but 
not i n b i l l depth and, i n summer a t l e a s t , not i n weight. 
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3. SEX DISCRIMINATION 
On the basis of e x t e r n a l characters, female Herring Gulls 
are s i g n i f i c a n t l y smaller than males from the same l o c a l i t y , though 
the l a r g e r females are greater than the smaller males. B i l l 
measurements are generally taken as the most r e l i a b l e i n d i c a t o r 
of sex. Drost (1938), Dunnet and Anderson (1961), 
H a r r i s (1964), H a r r i s and Hope Jones (1969) and Barth (1967) p o i n t 
out methods o f sexing l i v i n g Herring G u l l s , Fulmars, Greater 
Black-backed Gu l l s , Herring and Lesser Black-backed Gulls and 
Herring Gulls r e s p e c t i v e l y , based on the r a t i o o f b i l l length t o 
depth. Using b i r d s of known sex from Scarborough, b i l l l ength 
was p l o t t e d against b i l l depth f o r both males and females, shown 
i n F i g . 4. These data were analysed by means of a " d i s c r i m i n a t i o n 
a n a l y s i s " (Appendix 10), c a l c u l a t i n g the d i s c r i m i n a n t f u n c t i o n 
which produced the best separation. The equation obtained f o r 
the d i s c r i m i n a n t f u n c t i o n was: 
D.F. =(BILL LENGTH X 0.01625) + (BILL DEPTH x 0.05195) - 18.1 
male > - 0.134 <: female 
This separation l i n e was drawn as i n d i c a t e d i n Figure 4. 
The predicted r e s u l t s are given i n Table 2.1. The l e v e l o f 
accuracy i n sexing using these parameters was 90.1$ c o r r e c t l y 
p r e d i c t e d . Several other combinations of measurements were used 
i n d i s c r i m i n a t i o n analyses, but f a i l e d to provide any appreciable 
improvement over t h a t using b i l l l e ngth and depth (Table 2 ) . 
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Figure 4: B i l l l e n g t h p l o t t e d against b i l l depth f o r Herring 
Gulls o f known sex from Scarborough. Open c i r c l e s 
are males, closed c i r c l e s females. The regression 
l i n e s f o r males and females are as f o l l o w s : 
males Y = 0.99x + 34.7 
females Y = 0.29x + 44.4 
The dotted l i n e i s the separation l i n e as based on the 
d i s c r i m i n a n t a n a l y s i s (see t e x t ) . 
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Table 2 
D i s c r i m i n a t i o n analyses based on 88 female and 124 male anatomically 
sexed Herring Gulls from Scarborough, using parameters as i n d i c a t e d 
i n 1 - 9 
Variables Actual Sex 
Predicted 
Female 
Predicted 
Male 
% Grouped 
C o r r e c t l y 
C l a s s i f i e d 
1. B i l l l e n g t h Female 
and b i l l depth Male 
83 
16 
(94.3J6) 
(12. 956) 
5 
108 
(5.7%) 
(87.1%) 
90.1% 
2. B i l l l e n g t h , 
b i l l depth 
and wing 
length 
Female 
Male 
80 
9 
(90.9 %) 
(7.356) 
8 
115 
(9.1 56) 
(92.7%) 
91.9% 
3. B i l l l e n g t h , 
b i l l depth, 
wing l e n g t h 
and weight 
Female 
Male 
83 
10 
(94.356) 
(8.156) 
5 
114 
(5.7%) 
(91.9%) 
92.9 % 
4. Weight, wing 
length and 
b i l l index 
Female 
Male 
81 
8 
(92.0)6) 
(6.55?) 
7 
116 
(8.0%) 
(93.5% 
92.9% 
5. Wing length 
and b i l l 
index 
Female 
Male 
68 
22 
(77.36) 
(17.756) 
20 
102 
(22.7%) 
(82.3%) 
80.1% 
6. B i l l depth Female 
Male 
73 
12 
(88.656) 
(9.7%) 
10 
112 
(11.4%) 
(90.3%) 
89.6% 
7. Wing le n g t h Female 
Male 
72 
13 
(81.856) 
(10.556) 
16 
111 
(18.2%) 
(89.5%) 
86.3% 
8. B i l l l e n g t h Female 
Male 
72 
20 
(81.8%) 
(16.156) 
16 
104 
(18.2%) 
(83.9%) 
83.0% 
9. Weight Female 
Male 
86 
32 
(97.76) 
(25.856) 
2 
92 
(2.3%) 
(74.2%) 
83.9% 
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Though weight does improve the accuracy of p r e d i c t i o n (Table 2. 
t h i s i s u n s u i t a b l e f o r comparisons over d i f f e r i n g time periods. 
Thus, as found by previous workers, the most s u i t a b l e c r i t e r i a 
f o r sexing g u l l s ftom a known l o c a l i t y , i n t h i s case Scarborough, 
are the b i l l measurements. 
Since there was some u n c e r t a i n t y as t o the l o c a l i t y o f the 
win t e r b i r d s , size overlap between Norwegian females and B r i t i s h 
males i n b i l l l ength renders the method of sexing based upon both 
b i l l measurements u n s u i t a b l e . A means of sexing a d u l t Herring 
Gulls independant o f o v e r a l l body size was t h e r e f o r e r e q u i r e d . 
As can be seen from Figure 4, the s c a t t e r of b i l l measurements 
i n females i s very l a r g e , and, wh i l e the b i l l parameters were 
s i g n i f i c a n t l y c o r r e l a t e d i n males ( r = + 0.40, d.f. = 122), 
t h i s was not so f o r females ( r = + 0.08, d.f. = 86). The 
c o r r e l a t i o n c o e f f i c i e n t s were compared using the Fisher conversion 
t o z (Fisher 1921) as o u t l i n e d by Snedecor and Cochran (1971) 
f o r use i n a s i g n i f i c a n c e t e s t between two sample values of r , 
the n u l l hypothesis being t h a t the two values of r were drawn 
at random from the same pop u l a t i o n . They were found to d i f f e r 
s i g n i f i c a n t l y (P ^  0.025) ; and the n u l l hypothesis r e j e c t e d . The 
r e l a t i o n s h i p between b i l l l e n g t h and depth d i f f e r s between males 
and females i n t h a t , independant o f b i l l l e n g t h , females tend t o 
have r e l a t i v e l y shallow b i l l s ; i n males, b i l l l e ngth i s p o s i t i v e l y 
c o r r e l a t e d w i t h b i l l depth. Males tend to have l a r g e r b i l l s than 
females; thus a b i l l of equal l e n g t h , i f short w i l l be shallow 
i n both sexes, but i f long w i l l remain shallow only i n the 
female./ 
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female. Though there i s overlap i n b i l l l e n g t h between B r i t i s h 
males and Norwegian females, t h i s i s not so f o r b i l l depth, 
the female b i l l remaining s i g n i f i c a n t l y shallower. As a sin g l e 
c r i t e r i o n , b i l l depth provided the best separation between the sexes, 
using a d i s c r i m i n a t i o n a n a l y s i s (Table 2.6). Therefore, b i l l 
depth alone i s the most u s e f u l c r i t e r i o n f o r sexing g u l l s from 
an unknown l o c a l i t y , females being i d e n t i f i e d by v i r t u e of t h e i r 
r e l a t i v e l y shallow b i l l s . When used s i n g l y i n d i s c r i m i n a t i o n 
a nalysis (Table 2.6), b i l l depth c o r r e c t l y p r e d i c t e d sex i n 89.6$ 
of cases. 
4. SEPARATION OF BRITISH AND NORWEGIAN INDIVIDUALS 
The b i l l depth of Norwegian females i s shallower than t h a t 
of B r i t i s h males (p ^  0.01), and f o r a l l l o c a l i t i e s covered by 
Barth, (see Barth, 1967, Table 4 ) , only females from Bornholm 
Islan d ( B a l t i c Sea), having a mean b i l l depth of 19.0mm, would 
cause confusion here. On the basis of 80 male and 80 female 
Herring Gulls obtained from the German North Sea coast, Goethe 
(1961) gives mean b i l l depths of 20.2mm and 18.4mm r e s p e c t i v e l y ; 
these females thus also have shallow b i l l s though deeper than the 
B r i t i s h or Norwegian females. Ringing recoveries however suggest 
t h a t the main w i n t e r i n f l u x i n t o B r i t a i n i s of Norwegian Herring 
Gulls (p.16). 
Table 3 gives the 99$ confidence l i m i t s obtained f o r b i l l 
depths of B r i t i s h males and Norwegian females. Using these l i m i t s , 
a Herring g u l l w i t h a b i l l depth less than 18.4mm would be c l a s s i f i e d 
as a female. 
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Table 3 
B i l l depths of B r i t i s h and Norwegian anatomically sexed a d u l t Herring 
Guile. Mean (x) and 99% confidence l i m i t s . B i l l depth<18.4 
c l a s s i f i e d as female 
Sex Breeding L o c a l i t y x (mm) 99$ C. Li m i t s 
Male Scarborough 19.2 18.97 - 19.43 
Male I . May 19.7 19 = 40 - 20=00 
Male Pembroke 19.0 18.80 - 19.20 
Male 19.0 13.40 - 19.60 
Female Norway 18.1 17.90 - 18.30 
Table 4 
Mean b i l l depths of Herring Gulls,sexed using t h i s measurement, 
caught a t refuse t i p s i n the Tessmouth area 
Sex n x (mm) s 
Male 53 19.3 0.5 
Female 55 17.3 0,6 
x = mean 
s = standard d e v i a t i o n 
n = sample si2e 
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Data from 108 a d u l t Herring Gulls captured during w i n t e r 
were then examined, and the b i r d s sexed using b i l l depth. 
This gave 53 males and 55 females. (Table 4 gives the mean 
b i l l depths obtained f o r each sex plus standard d e v i a t i o n s . ) 
As p r e v i o u s l y s t a t e d (p.34)> wing length i s a r e l i a b l e c r i t e r i o n 
f o r d i s t i n g u i s h i n g between B r i t i s h and Norwegian Herring Gulls 
where sex i s known; i t was employed here i n t h i s context. 
Table 5 gives 99% confidence l i m i t s f o r wing lengths o f B r i t i s h 
b i r d s of both sexes and f o r Norwegian females. Using these 
l i m i t s , females w i t h wing lengths greater than 415 mm would be 
c l a s s i f i e d "not B r i t i s h " and s i m i l a r l y w i t h male wing lengths 
to greater than 435 mm. The sexed w i n t e r a d u l t s were thus 
c l a s s i f i e d . This gave 15 Norwegian and 40 B r i t i s h females and 
4 and 49 males r e s p e c t i v e l y . (Means and standard d e v i a t i o n s 
are given i n Table 6, plus d e t a i l s o f a v a i l a b l e wing lengths 
and weights.) The B r i t i s h c l a s s i f i e d b i r d s do not d i f f e r 
s i g n i f i c a n t l y from the B r i t i s h p opulation i n Table 1 and the 
"non B r i t i s h " b i r d s , a l b e i t a small sample, do l i e w i t h i n the 
l i m i t s given by Barth (1967) f o r the Norwegian l o c a l i t i e s . 
5. PRIMARY FEATHER MOULT 
In a d d i t i o n to the recording of biome t r i c data, a large 
number of g u l l s were examined i n both summer and w i n t e r f o r d e t a i l s 
of the c o n d i t i o n of the primary feather moult. Whitherby e t a l , 
(1958) s t a t e t h a t the f u l l . mou?.t of the Herring G u l l l a s t s from May 
u n t i 1 / 
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Table 5 
Mean wing lengths (x) + 99% confidence l i m i t s o f anatomically sexed 
Herring Gulls breeding i n the l o c a l i t i e s i n d i c a t e d 
„ Breeding — / N _ . , Sex T T X * (mm) 99% C. l i m i t s L o c a l i t y 
Male S c a r bo ro u g'n 422 - 430 
Male S. Shields 429 422 - 435 
Male Pembroke 426 423 - 429 
Male I . May 425 422 - 428 
Female Scarborough 403 404 - 412 
Female S.Shields 409 403 - 415 
Female Pembroke 406 403 - 409 
Female I . May 406 404 - 408 
Female Norway 429 425 - 433 
Female wing length > 415mm c l a s s i f i e d " n o n - B r i t i s h " 
Male wing length ^ 435mm c l a s s i f i e d " n o n - B r i t i s h " 
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Table 6 
Measurements of Herring Gulls caught a t refuse t i p s i n the Teesmouth 
area i n w i n t e r . These b i r d s have been sexed using b i l l depth 
and c l a s s i f i e d as B r i t i s h or n o n - B r i t i s h breeding b i r d s using 
wing l e n g t h . 
Sex L o c a l i t y 
Wing le n g t h (mm) 
B r i t . 
Non B r i t . 
B r i t . 
Non B r i t . 
max c 
Male 
Female 
Female 
Weight (gm) 
Male 
Male 
Female 
Female 
B i l l Length (mm) 
Male B r i t . 
Male Non B r i t . 
Female B r i t . 
Female Non B r i t . 
B r i t . 
Non B r i t . 
B r i t . 
Non B r i t . 
4V 
4 
38 
15 
42 
4 
30 
12 
49 
4 
41 
11 
423 
441 
404 
421 
1004 
1023 
843 
890 
51.8 
54.5 
49.2 
50.2 
7.9 
4.5 
7.7 
7.0 
82.6 
56.9 
69.0 
69.0 
3.1 
3.0 
2.1 
3.3 
n = sample size 
x ' mean 
s = standard d e v i a t i o n 
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u n t i l October. Ramsey (1913), using data based on feathers 
c o l l e c t e d on a S c o t t i s h beach, suggested t h a t a d u l t Herring 
Gulls began the primary feather moult i n l a t e J u l y . 
H a r r i s (1971) stated t h a t Herring Gulls i n Pembrokeshire 
s t a r t the primary moult i n l a t e June or e a r l y J u l y , "when they 
are feeding large young". Earth (1975) used t h i s l a t t e r 
i n f o r m a t i o n as r e p r e s e n t a t i v e of the t i m i n g of moult i n B r i t i s h 
Herring G u l l s , a f e a t u r e w i t h which he supports h i s d i s t i n c t i o n 
between Larus arqentatus arqentatus, the Fennoscandian form, 
and Larus arqentatus arqenteus, the B r i t i s h form. He states 
t h a t the former commences moult i n May. However, b i r d s examined 
i n t h i s study were also found t o have commenced the primary feather 
moult i n May; on the basis of i n t e r n a l l y sexed b i r d s , males were 
found t o begin moult p r i o r t o females. Table 7 shows the number 
of females i n primary moult on 25.May, 1976 compared w i t h males 
examined at the same time. The d i f f e r e n c e was found to be s i g n i f i c a n t , 
the onset o f primary moult being e a r l i e r i n males. These b i r d s 
were from a breeding population i n Scarborough. 
Table 7 
D i f f e r e n c e i n onset of primary_feather moult between f u l l y mature 
male and female Herring G u l l s , examined on 25 May, 1976, = 4.83 
Sex In moult Not i n moult T o t a l 
Male 32 I I 43 
Female 25 25 50 
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In Pembrokeshire H a r r i s examined 275 Herring Gulls shot 
during May, but found no t r a c e of primary f e a t h e r moult. 
Timing o f breeding may be an important f a c t o r here (Barth, 1975) 
and thus non-breeding b i r d s could complicate the issue. Those 
b i r d s d e t a i l e d i n Table 7 were i n f u l l breeding c o n d i t i o n , as 
measured by the c o n d i t i o n of the gonads and presence of brood 
patches. 
Table 8 gives d e t a i l s of b i r d s whose primary feather moult 
was examined a t various times during the year, g i v i n g numbers, 
age and sex d e t a i l s f o r a d u l t s . These data are based on anatomically 
and e x t e r n a l l y sexed b i r d s . Birds c l a s s i f i e d on biometric d e t a i l s 
as of Norwegian o r i g i n s were not i n c l u d e d . The average moult 
scores are given i n Table 3; moult scores were obtained from the 
r i g h t wing using the method o u t l i n e d by Snow (1967) and H a r r i s 
(1971), i.ea score from 1 - 5 on each new feather$ a f u l l y moulted 
large 
Herring G u l l , having 10 f r e s h l y growrrprimaries, would thus score 
50. Primary f e a t h e r moult was found t o span over 6 months, 
s i m i l a r to the p e r i o d reported by Barth f o r Fennoscandian b i r d s . 
A l l b i r d s caught on 9 December 1975 had completed the primary 
feather moult. Males maintained an advance over females, other 
than data obtained from Scarborough i n September, 1976, where 
equal values were obtained f o r both sexes. Moult i n g u l l s undergoing 
t h e i r f i r s t primary moult was most advanced ( i s t summer/2nd win t e r b i r d s ) 
and t h a t of intermediates (3rd and 4th year g u l l s ) , was also 
i n advance of the a d u l t s . The average moult scores can be 
seen i n Fig. 5 f o r the d i f f e r e n t age classes. The scores were 
n o t / 
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Table 8 
Mean moult scores obtained f o r B r i t i s h Herring Gulls examined 
dur i n g 1975 and 1976 
Date Age/Sex Mean Moult Score 
No. o f Birds 
Examined S. Deviation 
25.5.76 Adul t , Male 1.0 42 1.0 
Adult Female 1.0 47 1.4 
3/4 years 3.6 4 -1st Summer 11.0 24 3.1 
21.6.76 Adult Male 9.5 11 4.3 
Adult Female 7.2 13 4.2 
3/4 year 14.3 4 -1st Summer 25.8 4 -
23.7.75 Adult Male 15.0 18 4.6 
Adult Female 12.3 12 5.6 
3/4 year 23.8 2 -1st Summer - - -
25.8.75 Adult Male 25.7 19 11.4 
Adule Female 23.6 18 4.7 
3/4 year 37.0 5 2.1 
1st Summer 42.7 6 2.0 
20.9.76 Adult Male 36.0 35 6.2 
Adult Female 36.7 22 2.8 
3/4 year 44.0 18 3.4 
2nd. w i n t e r 49.0 6 1.1 
22.10.75 Adult Male 47.0 4 _ 
Adult Female 44.0 1 -3/4 year 48.0 2 -2nd Winter 50.0 4 
24.11.75 Adult Male _ _ 
Adult Female _ 
3/4 year - - -2nd Winter 50 1 — 
9.12.75 Adult male io _ 
Adult Female lo -3/4 year 50 1 -
2nd Winter so 5 — 
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Figure 5: Average moult scores, based on data i n Table 8, 
plus t h a t o f Barth (1975), f o r Herring Gulls examined 
i n d i f f e r e n t months. (Month on the h o r i z o n t a l a x i s ) . 
Legend : • a d u l t males 
• a d u l t females 
© 3/4th year 
O 1st summer/2nd w i n t e r . 
£ Norwegian 
O CO O O tfi o 
ID 
• o 
C/> o o 
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not t r e a t e d as having a s t r a i g h t l i n e r e l a t i o n s h i p w i t h time 
as suggested by H a r r i s (1971), but r a t h e r as a sigmoid curve, 
due to the f l a t t e n i n g e f f e c t s of the upper and lower score 
l i m i t s o f 0 and 50. The data given by Barth (1975) f o r g u l l s 
from Oslo, Norway, were p l o t t e d also on t h i s graph. The sex 
of these a d u l t s i s unknown, but they do not d i f f e r appreciably 
from the B r i t i s h b i r d s examined i n t h i s study. 
Thus,it i s not the case t h a t the B r i t i s h population of 
Herring Gulls as a whole beginsthe primary moult i n l a t e June, 
e a r l y July ; as suggested by H a r r i s (1971) f o r Pembrokeshire. I t 
i s of course p o s s i b l e t h a t the t i m i n g o f the moult a l t e r s i n 
d i f f e r e n t years as H a r r i s (1971) suggests, but the breeding 
season v a r i e s l i t t l e . Sex and age of the b i r d s are however 
very important. Timing of moult t h e r e f o r e does not c o n t r i b u t e t o 
the taxonomic d i s t i n c t i o n s as suggested by Barth (1975). 
Nevertheless, other i n f o r m a t i o n on mantle colour (Earth, 1966) 
and body measurements (Earth, 1967) do support t h i s d i s t i n c t i o n . 
A d d i t i o n a l data obtained i n t h i s study confirm t h a t d i s t i n c t i o n 
between L. arqentatus arqenteus and L. arqentatus arqentatus 
on a size basis (Earth, 1967), the l a t t e r being a s i g n i f i c a n t l y 
l a r g e r b i r d o v e r a l l : t o what extent t h i s i s merely p a r t of a c l i n e 
however, i t i s not possible to a s c e r t a i n from the present data. 
6. CONCLUSIONS 
On the basis of e x t e r n a l parameters, i t i s possible t o sex 
l i v i n g Herring Gulls independant o f o v e r a l l body s i z e . Thus, 
where/ 
where b i r d s from more than one breeding population are involved 
and there i s a size overlap between sexes, i t i s possible to 
d i s t i n g u i s h between i n d i v i d u a l s from the two populations. This 
was done f o r Herring Gulls caught at refuse t i p s i n the Teesmouth 
area during w i n t e r , when both B r i t i s h and Norwegian breeding 
b i r d s were known t o be present. Of 108 a d u l t Herring Gulls 
r i n g e d and released i n the Durham area during w i n t e r months, 
6% of males and 27% of females were i d e n t i f i e d as being probable 
Norwegian b i r d s . B r i t i s h breeding Herring Gulls were found to 
commence the primary feather moult i n May and t h i s l a s t e d u n t i l 
l a t e November. The t i m i n g of moult i n B r i t i s h breeding Herring 
Gulls d i d not d i f f e r from t h a t reported i n Norwegian breeding 
b i r d s by Barth (1975). 
A smaller number of measurements were made on Greater 
black-backed Gulls caught a t refuse t i p s d u r i n g the w i n t e r 
months. These, p l u s a v a i l a b l e moult scores.are given i n Appendix 
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CHAPTER 5 
THE USE OF REFUSE TIPS BY GULLS IN THE TEESMOUTH AREA 
INTRODUCTION 
I t has f r e q u e n t l y been suggested t h a t an increased food 
supply i n the form of human waste products s such as f i s h o f f a l 
and the m a t e r i a l found a t refuse t i p s , has been an important 
causative f a c t o r i n the r a p i d increase o f the Herring Gull during 
t h i s century. There are two main ways i n which refuse i s thought 
to have e f f e c t e d the population increase. 
(1) By enabling a d u l t s t o rear more or b e t t e r q u a l i t y young 
during the breeding season (Andersson, 1970). Two stu d i e s have 
suggested t h a t a d u l t s which feed t h e i r young on refuse m a t e r i a l , 
i n a d d i t i o n t o n a t u r a l foods, fledge more young than those which 
do not use refuse (Spaans, 1971, Davis, 1974). However, i t i s 
not c l e a r from these studies to what extent the increased f l e d g i n g 
success i s due to the q u a l i t y of the a d u l t b i r d s themselves, whose 
u t i l i s a t i o n of refuse i n feeding t h e i r young may represent an 
o v e r a l l more e f f i c i e n t f o r a g i n g technique. I t i s possible t h a t , 
even i f refuse were not a v a i l a b l e , these i n d i v i d u a l s would s t i l l 
r e a r more young than t h e i r non refuse-feeding counterparts. 
(2) Fisher (1952), r e f e r r i n g to the Fulmar, pointed out t h a t 
young b i r d s are probably more vul n e r a b l e t o any d e f i c i t i n the 
ext e r n a l environment than are o l d e r b i r d s . I t has been suggested 
t h a t refuse enhances the s u r v i v a l o f both a d u l t and young Herring 
Gulls o u t w i t h the breeding season, a c t i n g as a major food source 
(e.g./ 53. 
(e.g. Spaark, 1951, Drost, 1958, Bergman and Koskimies, 1958, 
Bruyns, 1958, Lack, 1966, McRoberts and McRoberts, 1970, Grant, 19 69) 
or by a c t i n g as a reserve food supply when c o n d i t i o n s elsewhere 
have d e t e r i o r a t e d (Kilhman and Larsson, 1974). This does make 
the sssumption t h a t other food sources are l i m i t i n g d uring the wint e r 
months. 
I t i s w i t h t h i s l a t t e r s i t u a t i o n , the use of refuse t i p s 
by Herring Gulls o u t w i t h the breeding season, t h a t t h i s study 
has been concerned. Changes i n the numbers of Herring Gulls 
f r e q u e n t i n g a p a r t i c u l a r t i p during the autumn and w i n t e r months 
have been monitored, as has the d i f f e r e n t i a l use o f the t i p by 
ad u l t and immature b i r d s ; the behaviour o f marked i n d i v i d u a l s 
has also been studied. From these data, i t has been possible 
t o evaluate to some extent the r o l e o f refuse t i p s as a w i n t e r 
food supply f o r Herring G u l l s . The m a j o r i t y o f observations 
r e l a t e to the t i p a t Whitton, Co. Durham, and most p a r t i c u l a r l y 
t o the autumn and w i n t e r season 1974 - 75. This i s the only season 
over which t h i s t i p was operative continuously. A t o t a l o f 221 
Herring Gulls were caught, i n d i v i d u a l l y c o l o u r - r i n g e d and released 
a t Whitton t i p d u r i n g the course of t h i s study, o f which 136 were 
a d u l t b i r d s , and 85 4 years o l d and under. Unless otherwise 
s t a t e d , the term immature w i l l here r e f e r to b i r d s which have not 
y e t aquired f u l l breeding plumage; t h a t i s b i r d s up t o 4 years 
o l d . D e t a i l s o f the c r i t e r i a used t o age b i r d s are given i n 
Appendix 2. 
SPECIES FEEDING AT TIPS IN THE TEESMOUTH AREA 
Several d i f f e r e n t b i r d species were observed to feed 
r e g u l a r l y a t t i p s i n the study area, i n c l u d i n g crows, jackdaws, 
s t a r l i n g s / 
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s t a r l i n g s and pied w a g t a i l s . Three g u l l species were r e g u l a r l y 
present, the Herring G u l l , the Great Black-backed G u l l and the 
Black-headed G u l l , w i t h only occasional records of Common Gulls , 
Lesser Black-backed Gulls and Glaucous Gulls. The most numerous 
species o f g u l l a t the two i n l a n d t i p s , Whitton and D a r l i n g t o n , 
was the Herring G u l l , f o l lowed by the Great Black-backed G u l l ; 
the r a t i o S o f Herring to Great Black-backed Gulls a t these dumps 
were g e n e r a l l y 4:1 a t Whitton and 6:1 a t D a r l i n g t o n . At Seaton 
Carew, where the t i p was i n very close p r o x i m i t y t o the sho r e l i n e , 
t h i s r a t i o was gen e r a l l y 2:1. On occasion however, Great Black-
backed Gulls were equal i n number t o , or outnumbered, Herring 
Gulls a t Seaton Carew. This was never recorded a t e i t h e r o f the 
two i n l a n d t i p s . 
From the r a t i o s observed at these t i p s , Great Black-backed 
Gulls were less common a t i n l a n d than a t coastal s i t e s . 
PART 1. VARIATIONS IN THE NUMBER OF GULLS FEEDING AT TIPS 
1. VARIATIONS IN THE NUMBER OF GULLS THROUGHOUT THE DAY 
Regular counts of a l l g u l l s i n the area of Whitton t i p were 
made at approximately h r i n t e r v a l s throughout the course of 8 
separate feeding days (p.71 ) i n November and December 1973. 
Figure 1,based on a summation of tht'stdata, shows the number of 
g u l l s present i n the t i p area throughout the feeding day, expressed 
as a percentage of the maximum number recorded. The number o f 
G.M.T. 
g u l l s reached a peak between 09.00 - 10.30/in the w i n t e r months 
and there was l i t t l e v a r i a t i o n i n the numbers present during the 
course/ 
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Figure 1: The number o f g u l l s present i n the 
area o f Whitton t i p throughout the 
feeding day, expressed as a percentage 
o f the maximum number recorded. 
(Based on a summation of counts a t h hr 
i n t e r v a l s throughout 8 feeding days.) 
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course of any one day. The f i r s t g u l l s departed f o r the r o o s t i n g 
areas i n the Tees estuary between 15.00 and 16.30 GMT, when 
e i t h e r the l i g h t began to fade or the supply of refuse was 
terminated. In a d d i t i o n , c o l o u r - r i n g e d i n d i v i d u a l s were on many 
occasions seen at the t i p both i n the morning and afternoon of the 
same day. There was no evidence of f l o c k s of g u l l s a r r i v i n g or 
departing from the t i p other than a t times s p e c i f i e d above. 
Gulls d i d not commute to and f r o between the t i p and the coast 
throughout the day. Rather, g u l l s coming to feed a t the t i p d i d 
so e a r l y i n the day, remaining there u n t i l t h e i r departure to the 
r o o s t i n g grounds i n the l a t e afternoon. A s i m i l a r s i t u a t i o n was 
reported by Spaans (1971). He found t h a t the number of g u l l s 
feeding a t t i p s i n the Netherlands province of F r i e s l a n d was 
complete by 09.30 - 10.00 (Central European time) i n w i n t e r , the 
f i r s t g u l l s d e p a r t i n g f o r the r o o s t i n g areas a t 15.00 or 16.00 
hours. On the basis of a p o s i t i v e c o r r e l a t i o n between morning 
and afternoon counts a t several t i p s v i s i t e d i n a f i x e d sequence, 
Spaans suggested t h a t , 
"the g u l l s r e s o r t i n g from the f l a t s to the dumps do so 
e a r l y i n the day (thus i n many cases long before the 
f l a t s are exposed) and not i n the course o f the day." 
This p a t t e r n d i f f e r e d at weekends. On Saturdays Whitton 
t i p closed at noon, p r i o r t o which a l l exposed refuse was covered 
w i t h a l a y e r of s o i l ' , the t i p remained closed u n t i l Monday morning. 
Gulls dispersed from the t i p area on Saturdays between 14.30 and 
15.30/ 
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15.30 GMT. The number of g u l l s recorded a t the t i p was c o n s i s t e n t l y 
very low on Sundays throughout the study period (p.71). 
2. SEASONAL VARIATIONS 
Figure 2 shows the number of a d u l t Herring Gulls present 
a t Whitton t i p on 46 week days on which accurate counts were made 
between 09=00 and 10.30 GMT, from September 1974 t o March 1975. 
This does not i n c l u d e counts made on Sundays, which d i d not 
c o n s t i t u t e a feeding day ( p.71 ). The number of a d u l t s f r e q u e n t i n g 
t h i s t i p v a r i e d considerably throughout t h i s p e r iod. There was 
however a r a p i d d e c l i n e i n l a t e January and e a r l y February, which 
represents the departure of the a d u l t s from the area w i t h the onset 
o f the breeding season. The a d u l t g u l l s f r e q u e n t i n g the t i p i n 
w i n t e r are not l o c a l breeding b i r d s ( P«16). Throughout the summer 
months very few a d u l t Herring Gulls feed at t i p s i n the Teesmouth 
area, and the numbers reach t h e i r w i n t e r l e v e l s i n l a t e August and 
e a r l y September. S i m i l a r l y , Spaans (1971) found t h a t the lowest 
numbers of g u l l s were recorded a t refuse t i p s i n F r i e s l a n d d u r i n g 
the breeding season, and the w i n t e r l e v e l was reached i n October. 
Figure 3 shows, f o r the same days as i n Figure 2, the number of 
immature g u l l s present a t Whitton t i p . There i s no d e c l i n e i n 
the number o f immature g u l l s w i t h the onset o f the breeding season. 
However, at the coastal t i p a t Seaton Carew, the number of immatures 
fre q u e n t i n g the t i p d i d i n f a c t increase from a l e v e l o f ca. 100 
i n d i v i d u a l s t o more than 200 i n February. 
F i g u r e / 
58. 
Figure 2: The number of a d u l t Herring Gulls present 
a t Whitton t i p on 46 weekdays on which 
accurate counts were made, between 
September, 1974 and March, 1975. (Month 
on the h o r i z o n t a l a x i s ) 
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Figure 3: The ."uunber of i;nmature Herring Gulls present 
a t Whitton t i p on 46 weekdays on which accurate 
counts were made, between September, 1974 and 
March, 1975. (Month on the h o r i z o n t a l a x i s . ) 
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Figure 4: The number of a d u l t Great Black-backed Gulls 
present at Whitton t i p on 46 weekdays on which 
accurate counts were made, between September, 
1974 and March, 1975. (Month on the h o r i z o n t a l 
a x i s . ) 
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Figure 0: The number of a d u l t Great Black-backed Gulls 
expressed as a percentage of the t o t a l number 
of t h i s species present at Whitton t i p , f o r 
each of 46 days between September, 1974 and 
March, 1975. (Month on the h o r i z o n t a l a x i s . ) 
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Figure 4 shows the same data w i t h respect to the number 
of a d u l t Great Black-backed Gulls a t Whitton t i p . The numbers 
remained low i n September, reaching t h e i r w i n t e r l e v e l towards 
the end of October. A r a p i d d e c l i n e was recorded from mid-
January onwards, which represented the departure of these b i r d s 
to t h e i r breeding areas ( p.24). The a d u l t Great Black-backed 
Gulls a r r i v e d i n the area l a t e r and departed e a r l i e r than d i d 
the a d u l t Herring G u l l s . The number o f immature Great Black-
backs feeding a t Whitton t i p was c o n s i s t a n t l y low throughout 
the study, g e n e r a l l y representing around 10% of the t o t a l number 
of Great Black-backed Gulls present (Figure 5» p.62). 
3. RATIO OF ADULT TO IMMATURE HERRING GULLS 
(i) Expected w i n t e r r a t i o o f a d u l t to immature Herring Gulls 
In order t o as c e r t a i n whether the observed r a t i o of a d u l t 
to immature Herring Gulls recorded a t Whitton deviated from the 
expected age r a t i o i n the p o p u l a t i o n , a l i f e t a b l e was constructed 
f o r the Herring G u l l , based on population parameters as c a l c u l a t e d 
by Chabrzyk and Coulson (1976). These authors gave the m o r t a l i t y 
r a t e o f Herring Gulls i n t h e i r f i r s t year of l i f e as 20$ per 
annum; m o r t a l i t y i n o l d e r age classes was found t o be constant 
a t 6% per annum. The r a t e of increase i n the Herring G u l l 
population i n B r i t a i n was c a l c u l a t e d a t 13% per annum. Taking 
a sample of 1000 b i r d s aged 5 years, the r e l a t i v e number i n each 
old e r age class was c a l c u l a t e d using the formula, 
63. 
X . S . I = X 
n n + 1 
Where X = The number o f b i r d s aged n years n J 1 
S = The a d u l t s u r v i v a l r a t e (0.94) 
I = The r a t e of increase of the p o p u l a t i o n . 
This must be applied i n a deductive manner 
to c a l c u l a t e the number of birds i n older 
age classes. 
(increase o f 13$/annum = y y ^ = .885) 
Thus f o r 1000 b i r d s aged 5 years, the corresponding number i n t h e i r 
6th year of l i f e i s , 
X, = 1000 x 0.94 x 0.885 = 832 
6 
Based on t h i s 6% annual m o r t a l i t y r a t e , t h e average l i f e s p a n of a 
Herring G u l l , on reaching m a t u r i t y , i s 16 years; t h i s procedure 
was t h e r e f o r e terminated a t age 30 years, when only 10 b i r d s remained. 
This gave a t o t a l of 5,899 a d u l t s . The numbers of b i r d s i n age 
classes 4, 3 and 2 were c a l c u l a t e d using the formula 
X . = X n 
n " 1 S I 
Assuming a 20$ non-breeding/population (Kadlec and Drury 1968) 
and an average breeding success o f 1 chick per p a i r , the 5,899 
a d u l t s would give r i s e to 2359 young. Thus the age composition 
of t h i s p o p u l a t i o n at the end of the breeding season would be 5,899 
ad u l t s and 6,676 immatures (ie. age classes 1 - 4 y e a r s ) . To 
o b t a i n the expected w i n t e r age r a t i o s , the annual m o r t a l i t y was 
taken as occuring i n September, i n order to avoid a bias i n favour 
o f the immatures. Thus a 20% mortality was deducted from the 
number/ 
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number o f f i r s t year b i r d s , and 6% from the other age classes. 
This gave a t o t a l of 5,545 a d u l t s and 5,945 immatures. Thus 
the expected age composition o f a w i n t e r population of Herring 
G u l l s , using the above population parameters, i s 48% a d u l t s and 
52% immatures. 
S i m i l a r c a l c u l a t i o n s were c a r r i e d out by Kadlec and Drury 
(1968) r e l a t i n g to the March age composition of Herring Gulls i n 
New England, using a v a r i e t y of h y p o t h e t i c a l m o r t a l i t y r a t e s . 
A stable p o p u l a t i o n was c a l c u l a t e d as being composed of 61% a d u l t s 
and 39% immatures. However, these authors have since questioned 
t h e i r assumptions w i t h respect t o the growth r a t e of the New 
England p o p u l a t i o n , and the m o r t a l i t y and reproductive r a t e s (see 
Drury and Kadlec 1975, Kadlec, 1976). I t i s not possible t o make 
v a l i d comparisons w i t h t h e i r data a t t h i s stage. 
(2) Observed w i n t e r r a t i o of a d u l t t o immature Herring Gulls a t t i p s 
Figure 6 shows the number of a d u l t Herring Gulls expressed 
as a percentage of the t o t a l number of Herring Gulls present a t 
Whitton t i p d u r i n g the 1974/75 season, on each week day on which 
accurate counts were made. Throughout the w i n t e r months, g e n e r a l l y 
more than 80% of the Herring Gulls a t t h i s t i p were a d u l t s , and less 
than 20% immatures. (The r i s e i n the percentage of immatures 
i n l a t e January and e a r l y February i s a t t r i b u t a b l e to the d e c l i n e 
i n the number of a d u l t s a t t h i s time, and not t o an increase i n 
the number of immatures.) This observed age r a t i o at t i p s 
d i f f e r e d g r e a t l y from t h a t expected as based on l i f e t a b l e data 
( i . e . 48% a d u l t , 52$ immatures). 
The/ 
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Figure6 : The number of a d u l t Herring G u l l s expressed 
as a percentage o f the t o t a l number of t h i s 
species present a t Whitton t i p f o r each of 
46 days between September, 1974 and March, 1975. 
(Month on the h o r i z o n t a l a x i s . ) 
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The observed preponderance of a d u l t over immature Herring 
Gulls i n the w i n t e r months was not p e c u l i a r t o Whitton t i p . 
S i m i l a r r a t i o s were recorded at the Seaton Carew and D a r l i n g t o n 
t i p s , from September to January. A l a r g e q u a n t i t y of data 
r e l a t i n g to counts of a d u l t and immature Herring Gulls a t several 
t i p s i n the Greater Boston and Gloucester areas of Massachusetts 
was supplied by Dr. W i l l i a m Drury, which covered both summer and 
winter months between 1962 and 1964. These data are summarised 
f o r months outside the breeding season i n Appendix 3. The 
p r o p o r t i o n of a d u l t g u l l s a t these t i p s r i s e s from 50 - 60$ of 
the t o t a l i n September and October, to 80 - 90$ du r i n g the w i n t e r 
months. (G u l l s aged 4 years are included as a d u l t s i n theae 
counts. ) A l a r g e scale a e r i a l census of Herring G u l l s , designed 
t o account f o r p o s s i b l e d i f f e r e n t i a l m i g r a t i o n of age classes, 
was conducted on the east coast of N. America, from Tampico, 
Mexico to Cape Sable, Nova Scotia, between January and March 1965 
(Kadlec and Drury, 1968). Due to ag=ing d i f f i c u l t i e s , t h i s count 
was biased i n favour of a d u l t s . The observed r a t i o was 68$ 
a d u l t (+ 4th years) and 32$ immature. This suggests t h a t during 
the w i n t e r months, refuse t i p s i n the Greater Boston and Gloucester 
area also showed a preponderance o f a d u l t s . Dr. George Hunt 
also supplied d e t a i l s o f the r e l a t i v e p r o p o r t i o n s of a d u l t to 
immature Herring Gulls at a refuse t i p i n Maine. In w i n t e r and 
e a r l y s p r i n g , 74$ of the b i r d s were a d u l t , w h i l e i n summer and 
autumn months the p r o p o r t i o n of a d u l t s was 54 and 40$ r e s p e c t i v e l y . 
This c l e a r l y showed a s i m i l a r t r e n d , the m a j o r i t y of the b i r d s i n 
w i n t e r being a d u l t s . Kadlec and Drury (1968) d i d however suggest 
t h a t / 
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t h a t f i r s t year Herring Gulls do gather i n towns and dumps i n 
c e r t a i n m e t r o p o l i t a n areas. There are two possible reasons f o r 
the observed preponderance of a d u l t over immature Herring Gulls 
a t refuse t i p s . 
(1) There could, due t o d i f f e r e n t i a l movements, be less immatures 
i n these areas than expected. 
(2) Refuse t i p s are being used more by a d u l t Herring Gulls than 
by immatures. 
A tendancy f o r young g u l l s t o move f u r t h e r south "thsnadults 
has been reported i n N. America (Gross, 1940, Hofslund, 1959). 
D i f f e r e n t i a l movement may account f o r the preponderance o f a d u l t 
Herring Gulls a t refuse t i p s i n New England since f i r s t year b i r d s 
overwinter i n more southerly areas (reported by Nisbet, 1977). 
There i s l i t t l e evidence f o r a d i f f e r e n t i a l movement of a d u l t s 
and young Herring Gulls i n B r i t a i n ( H a r r i s , 1964). The N o r t h -
east of England, where t h i s study took place, i s known to be a 
w i n t e r i n g area f o r young Herring G u l l s fledged from the dense 
colonies i n the F i r t h of Forth, and also from f a r t h e r n o r t h , 
(Parsons, 1971). Also i f there were more immatures i n t h i s area 
than as i n d i c a t e d by the counts a t refuse t i p s , then immatures 
would be expected to predominate over a d u l t s a t some other kind 
of feeding s i t e i n the same area. Information r e l a t i n g to the age 
composition o f Herring Gull f l o c k s feeding around inshore f i s h i n g 
boats i n the Tyne-Tees area was supplied by J. Barker, a l o c a l 
o r n i t h o l o g i s t and inshore fisherman; on average 80$ of these 
b i r d s ware immatures. 
I n / 
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In a d d i t i o n , r e l a t i v e l y more immature Herring G u l l s , 
c o l o u r - r i n g e d a t t i p s i n the Teesmouth area, were seen f o l l o w i n g 
f i s h i n g boats than were ad u l t s (3.117 )• Counts o f the numbers 
of a d u l t and immature Herring Gulls f o l l o w i n g inshore t r a w l e r s 
i n the west I r i s h Sea were made by P h i l i p S. Watson, between 
January 1972 and March 1974 (Table l ) . Since i n these counts 
"immature" r e f e r s only to b i r d s i n t h e i r f i r s t and second years, 
there i s c l e a r l y a s i m i l a r preponderance of immature over a d u l t 
Herring Gulls feeding around inshore f i s h i n g boats i n t h i s area 
i n w i n t e r . 
Table 1 
Percentage of Immature Herring G u l l s i n Spot Counts Made by P.S. Watson 
from Inshore F i s h i n g Vessels i n the West I r i s h Sea, between January, 
1972 and March, 1974 
Date of Voyage T o t a l No. of a T % Immature Herring Gulls 
25th Jan. 1972 1000 60 
11th A p r i l , 1972 300 50 
22nd Jun. 1972 70 43 
27th J u l . 1972 800 50 
7th Sept. 1972 450 67 
17th Oct. 1972 70 71 
9th Jan. 1973 550 60 
20th Feb. 1973 500 50 
13th Mar. 1973 50 50 
25th Oct. 1973 200 60 
22nd Mov. 1973 300 67 
13th Dec. 1973 800 60 
23rd Jan. 1974 450 47 
21st Feb. 1974 1050 57 
27th Mar. 1974 750 39 
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I t t h e r e f o r e appears t h a t refuse t i p s i n the Teesmouth 
area are used more by a d u l t than by immature Herring Gulls and t h a t 
t h i s i s not simply a r e f l e c t i o n of the age r a t i o of the b i r d s 
w i n t e r i n g i n the area. Rather, there i s a d i f f e r e n t i a l d i s t r i b u t i o n 
o f age classes over d i f f e r e n t feeding s i t e s . While a d u l t Herring 
Gulls predominate a t refuse t i p s , immature b i r d s predominate i n 
the f l o c k s feeding around inshore f i s h i n g vessels. Such d i f f e r e n t i a l 
use of resources by a d u l t and immature Herring Gulls was also found 
by Lloyd (1968) i n a study of g u l l s feeding i n l a n d i n the Ythan 
v a l l e y i n Aberdeenshire. ( i n t h i s case immatures r e f e r r e d o n l y 
to f i r s t and second year b i r d s . ) Lloyd found t h a t the p r o p o r t i o n 
of a d u l t s i n l a n d increased i n November and December to 83$ and 74$ 
r e s p e c t i v e l y , compared w i t h around 50% i n the other months between 
November and A p r i l . He found also t h a t , i n i n l a n d areas, immature 
Herring Gulls made more use of grass areas i n c e r t a i n months than 
d i d a d u l t s . 
4. VARIATION IN NUMBER BETWEEN DAYS 
Table 2 shows the mean numbers of Herring and Great Black-
backed Gulls counted at Whitton t i p between 09.00 and 10.30 GMT 
on d i f f e r e n t days o f the week i n the 1974/75 w i n t e r season. 
Excluding Fridays ( f o r which there are i n s u f f i c i e n t counts) there were 
no s i g n i f i c a n t d i f f e r e n c e s i n the numbers present on Mondays to 
Saturdays, f o r e i t h e r Herring or Great Black-backed Gu l l s . The 
lowest weekday mean number, f o r both species, was on Mondays, but 
t h i s d i d not d i f f e r s i g n i f i c a n t l y from the other weekdays: f o r a l l 
days the v a r i a t i o n i n the number of g u l l s present was high. The 
number/ 
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number of Her r i n g Gulls present on Sundays was c o n s i s t e n t l y low, 
and d i f f e r e d s i g n i f i c a n t l y from the other days: t h i s was also t r u e 
o f Great Black-backed Gu l l s . ( i n a l l cases p < 0.05.) No refuse 
was t i p p e d on Sundays, and no food was a v a i l a b l e t o g u l l s a t t i p s 
i n the study area on t h i s day. Sunday d i d not c o n s t i t u t e a feeding 
day a t t i p s , and counts made on t h i s day are excluded from f u r t h e r 
analyse s. 
Table 2 
Mean Numbers of Herring and Great Black-backed Gulls Present a t 
Whitton Tip on D i f f e r e n t Days of the Week i n the 1974/75 Winter Season 
Mon. Tues. Wed. Thur. F r i . Sat. Sun. 
Herring G u l l : 
No. o f counts 5 9 10 9 2 4 7 
Mean no. present 379.0 510.6 670.4 646.2 857.5 645.5 88.1 
Standard Deviation 293.2 141.2 248.9 310.4 - 309.6 77.8 
Gxeat Black-backed G u l l : 
No. of counts 5 6 10 7 1 4 7 
Mean no. present 113.8 94.5 111.3 97.4 118 113.5 15.14 
Standard Dev i a t i o n 56.0 66.6 67.0 57.8 — 70.2 31.4 
A wide f l u c t u a t i o n i n the number of Herring Gulls present a t 
Whitton t i p on d i f f e r e n t feeding days was recorded throughout the 
study p e r i o d . This was t r u e f o r both a d u l t s and immatures, (Figure 2 and 3) 
i n the 1974/74 season. F l u c t u a t i o n s were also recorded a t Seaton 
Carew t i p , and there was a s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n between 
the number of a d u l t (Figure 7) and immature (Figure 8) Herring Gulls 
present/ 
Figure 7: The number of a d u l t Herring Gulls present a t Whitton 
and Seaton Carew t i p s on the same day. There was 
a s i g n i f i c a n t c o r r e l a t i o n between the two ( r = + 0.72, 
8 D.F., p < 0.02). 
The regression equation i s : 
Y = 0.91x + 49.1 
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Figure 8: The number of immature Herring Gulls present at 
Whitton and Seaton Carew t i p s on the same day. 
There was a s i g n i f i c a n t c o r r e l a t i o n between the 
two ( r = + 0.85, 8 d.f., p ^ O . O l ) . 
The regression equation i s : 
Y = 1.12x - 85.2 
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present a t Whitton and Seaton Carew t i p s on the same day. This 
suggests t h a t the f l u c t u a t i o n i n the number of g u l l s a t Whitton 
t i p was not due to a s h i f t i n g of gulls from one dump to another. 
S i m i l a r wide f l u c t u a t i o n s i n the number o f Herring Gulls present 
at refuse t i p s have been recorded elsewhere (Spaans, 1971 , Kilhman 
and Larsson, 1974). The means, standard d e v i a t i o n s and c o e f f i c i e n t s 
of variance are given i n Table 3 w i t h respect to the number of 
ad u l t and immature Herring Gulls counted at Whitton t i p on 46 
weekdays between September, 1974 and March, 1975. The r e l a t i v e 
variance d i d not d i f f e r s i g n i f i c a n t l y between the a d u l t s and 
immatures, and was high i n each case. The immature Herring Gulls 
are known to make more use of other feeding s i t e s i n the area ( p.68) 
and to vary t h e i r feeding s i t e more than a d u l t s ( p.93 )• I t 
th e r e f o r e seemed possible t h a t d i f f e r e n t f a c t o r s might i n f l u e n c e 
t h e i r numbers a t the t i p , or t h a t the same f a c t o r s might act i n 
d i f f e r e n t ways. 
Table 3 
Mean Number of Adult and Immature Herring Gulls Counted at Whitton 
Tip on 46 Week Days Between September, 1974 and March, 1975 
Mean No. 
Recorded S. Devi a t i o n 
C o e f f i c i e n t 
of V a r i a t i o n 
Adults 
Immatures 
431.5 
87.3 
269.3 ' 
49.3 
62 
52 
The r e l a t i o n s h i p between the number of a d u l t and immature 
Herring Gulls a t Whitton t i p and c e r t a i n environmental v a r i a b l e s 
wa s/ 
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was t e s t e d using a BMD stepwise regression programme (see 
Appendix 10 f o r d e t a i l s ) . Several v a r i a b l e s r e l a t i n g to weather, 
s t a t e of the t i d e and f i s h i n g f a c t o r s were used. These applied 
both to the day on which the counts were made and also to the 
day p r i o r to counting at the t i p ; i t was f e l t t h a t feeding success 
on one day might i n f l u e n c e the choice of feeding s i t e on the 
next. 
Meteorological i n f o r m a t i o n was obtained from Newcastle 
Weather Centre. This r e l a t e d t o coastal c o n d i t i o n s measured 
at Teesport and Hartlepool throughout the day, and also to i n l a n d 
weather. Data r e l a t i n g to the amount of f i s h caught by inshore 
f i s h i n g vessels i n the study area on p a r t i c u l a r days were made 
a v a i l a b l e by MAFF a t North Shields. These records r e l a t e d to 
the t o t a l amount o f f i s h caught measured i n cwts ( l cwt = 50.8 kg); 
d i f f e r e n t species of f i s h were not separated f o r the purposes of 
ana l y s i s . The highest values r e l a t e d to the sprat f i s h i n g season, 
l a s t i n g from November u n t i l l a t e January and e a r l y February. 
There was considerable v a r i a t i o n between days w i t h respect to the 
t o t a l amount of f i s h being caught. 
Certain of the v a r i a b l e s used were s t a t i s t i c a l l y i n s i g n i f i c a 
only the s i g n i f i c a n t v a r i a b l e s are considered here. D e t a i l s o f a l l 
v a r i a b l e s used are given i n Appendix 10. 
The only s i g n i f i c a n t v a r i a b l e s were: 
(a) F i s h i n g success of inshore boats, converted to a l o g a r i t h m i c 
scale. 
(b) Wind d i r e c t i o n , measured as 0 = Onshore, 1 = Offshore. 
Wind/ 
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Wind speeds and other weather v a r i a b l e s were not found 
to have any s i g n i f i c a n t e f f e c t s . However Kilhman and Larsson 
(1974) found t h a t high wind speeds increased the number of g u l l s 
a t t i p s i n the Gothenburg area, w h i l e Grant (1969) stated t h a t 
" f r o s t y " weather increased the number of g u l l s at a t i p i n the 
Edinburgh area. On the other hand, Spaans (1971) found t h a t under 
co n d i t i o n s of f r o s t and high wind, the number of g u l l s a t t i p s 
i n the Fri e s l a n d area was lowest. 
Immatures 
The number of immature Herring Gulls a t Whitton t i p was 
r e l a t e d s i g n i f i c a n t l y to the amount of f i s h being caught by inshore 
f i s h i n g vessels ( l o g . scale) on the day p r i o r to t h a t on which the 
counts were made a t the t i p (F = 9.20, d.f. = l,44, p < 0 . 0 l ) . 
There was no s i g n i f i c a n t r e l a t i o n s h i p between the number of 
immatures and the amount o f f i s h caught on the day on which the counts 
were made. The regression equation f o r the s i g n i f i c a n t f a c t o r 
was 
Number of immatures =-16.44 x log. f i s h catch previous day 
+ 129 
This accounted f o r 11% of the immature variance. The only other 
f a c t o r to have any appreciable e f f e c t was wind d i r e c t i o n e a r l y i n 
the morning of the day on which counts were made a t the t i p j t h i s 
accounted f o r a f u r t h e r 5% of the variance i n the number of immatures. 
The r e l a t i o n s h i p was such t h a t more immatures were recorded a t the 
t i p w i t h an o f f s h o r e wind than w i t h an onshore wind. This f a c t o r 
was not however s t a t i s t i c a l l y s i g n i f i c a n t . 
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Adults 
The number of a d u l t Herring Gulls present a t Whitton t i p 
was s i g n i f i c a n t l y r e l a t e d to wind d i r e c t i o n e a r l y i n the morning 
of the day on which the counts were made (F = 11.6, d f - l ; 4 4 , 
p < 0 . 0 l ) . The regression equation f o r t h i s f a c t o r was 
Number o f a d u l t s = 320.99 x wind d i r e c t i o n + 166 
Thus as w i t h the immatures, more a d u l t s were present at the t i p when 
the wind was o f f s h o r e r a t h e r than onshore. This accounted f o r 
29% of the a d u l t variance. This d i f f e r e d from the r e l a t i o n s h i p 
reported by Schrieber (1968) who stated t h a t Herring Gulls i n 
Central Maine moved towards the coast w i t h o f f s h o r e winds and 
moved towards the dumps i n l a n d when there was l i t t l e wind. 
Kilhman and Larsson (1974) however found t h a t the e f f e c t of wind 
d i r e c t i o n on the number of b i r d s at t i p s i n the Netherlands was 
n e g l i g i b l e . 
Table 4 gives the regression c o e f f i c i e n t s , and t h e i r 
standard e r r o r s f o r the r e l a t i o n ships between log f i s h catch on 
the previous day and e a r l y morning wind d i r e c t i o n (each taken 
s i n g l y ) , and the number o f a d u l t and immature Herring Gulls present 
at the t i p . The regression c o e f f i c i e n t s f o r wind d i r e c t i o n 
d i f f e r e d s i g n i f i c a n t l y between a d u l t s and immatures ( p < C 0 . 0 l ) . 
The d i f f e r e n c e between the regression c o e f f i c i e n t s f o r log f i s h 
catch on the previous day was. not s i g n i f i c a n t between the two age 
classes. 
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Table 4 
Regression C o e f f i c i e n t s f o r the Relationship Between- the Number of 
Herring Gulls at Whitton Tip i n ~ t h e 1974/75 Winter Season and - l o g 
Fish Catch on the Day P r i o r to Countinq^&Early Morning Wind D i r e c t i o n 
(Both Independant Variables Taken Singly) 
Dependant Variable Independant Variable c o e f f i c i e n t ^ ' ^ R R O R D f 
of b 
No. of ad u l t s log f i s h catch -21.00 32.39 44 
previous day 
No. of immatures " -16.44 5.41 44 
No. of ad u l t s e a r l y morning wind 
d i r e c t i o n 320.99 94.22 44 
No. of immatures " 27.80 18.93 44 
The r e l a t i v e e f f e c t of wind d i r e c t i o n was much greater f o r 
adu l t s than f o r immatures. The regression equation r e l a t i n g to 
the e f f e c t of wind d i r e c t i o n alone on the number of immatures a t 
Whitton t i p was 
Number of immatures = 27.8 x wind d i r e c t i o n + 64 
Thus, a change i n wind d i r e c t i o n from onshore to o f f s h o r e r e s u l t e d 
i n a gain of 321 ad u l t s and 28 immatures at the t i p or 74$ and 31% 
o f t h e i r r e s p e c t i v e means. A change i n wind d i r e c t i o n t h e r e f o r e 
had a much greater p r o p o r t i o n a l e f f e c t on the number of ad u l t s than 
on the number of immatures a t the t i p . 
The regression equation f o r the e f f e c t of log f i s h catch 
on the previous day on the number o f ad u l t s at Whitton t i p was 
Number of ad u l t s = -21.00 x log f i s h catch previous day + 483 
A u n i t change i n t h i s v a r i a b l e r e s u l t e d i n a loss of b% of the mean 
number/ 
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number of a d u l t s as compared w i t h a loss of 19$ of the mean number 
of immatures. A change i n log f i s h catch on the day p r i o r to 
counting at the t i p had a p r o p o r t i o n a l l y greater e f f e c t on the immature 
Herring Gull numbers than on the a d u l t numbers. 
Pi scussion 
Immature Herring Gulls which fed at the t i p were known also 
to f o l l o w f i s h i n g boats ( p.117) and to predominate over a d u l t s 
at t h i s feeding s i t e ( p.68 ). There was however a time l a g i n 
the r e l a t i o n s h i p between the number of immatures at the t i p and the 
f i s h i n g success of inshore f i s h i n g vessels. This could be i n t e r p r e t e d 
i n at l e a s t three ways. 
1- I t i s possible t h a t the drop i n the number of immatures a t 
the t i p on the day f o l l o w i n g a good catch by inshore boats r e l a t e s 
to the a v a i l a b i l i t y of waste f i s h a t the quayside on t h a t day. 
There i s however the problem of how the b i r d s obtain t h i s i n f o r m a t i o n . 
The extent to which young b i r d s v a r i e d t h e i r use o f f i s h docks i n 
the area i s unknown. Davis (1975a) found t h a t there was a 
preponderance of a d u l t s over j u v e n i l e s at f i s h docks i n Pembroke-
s h i r e , ( j u v e n i l e s r e f e r r e d to b i r d s up to 13 months o l d . ) 
H a r r i s (1964) also reported t h a t immature Herring Gulls v i s i t 
f i s h docks less f r e q u e n t l y than a d u l t s . 
2. I t could be suggested t h a t the n i g h t r o o s t i s f u n c t i o n i n g as 
an "information centre", i n the sense proposed by Ward and Zahavi 
(197 3). That i s , as a place where i n d i v i d u a l s , whose feeding 
success has been poor, o b t a i n i n f o r m a t i o n r e l a t i n g to the a v a i l a b i l i t y 
of food elsewhere. Unsuccessful b i r d s f o l l o w successful b i r d s on 
t h e / 
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the next f o r a g i n g t r i p . (There i s of course the problem of 
how an unsuccessful b i r d recognises a successful b i r d , ) I t 
i s u n l i k e l y t h a t , other than on Sundays, b i r d s feeding a t the 
refuse t i p would have an unsuccessful feeding day (p.106) and the 
refuse t i p may be taken as c o n s t i t u t i n g a r e l a t i v e l y s t a ble food 
supply. For t h i s theory to work, immature b i r d s would have to 
e i t h e r p r e f e r the food a v a i l a b l e around f i s h i n g boats to t h a t 
obtained at the t i p , or o b t a i n more food at the former s i t e . I t 
i s p o ssible t h a t , due t o less a d u l t competition, immature b i r d s 
forage more s u c c e s s f u l l y around f i s h i n g vessels than at refuse 
t i p s . There i s at present no evidence of t h e i r being c o m p e t i t i v e l y 
excluded from the t i p s . However, since i t i s predominantly 
immature b i r d s which f o l l o w f i s h i n g boats i n the area t h i s does 
i n d i c a t e an e f f e c t i v e preference f o r t h i s s i t e . Thus a b i r d 
which had been to the t i p on one day, might, on the next day, 
f o l l o w i n d i v i d u a l s who had p r e v i o u s l y been feeding s u c c e s s f u l l y 
around f i s h i n g boats. 
3. A more probable explanation r e l a t e s t o the f a c t t h a t immatures 
vary t h e i r feeding s i t e s more than a d u l t s (p.93). On the day 
f o l l o w i n g a bad catch, b i r d s which had p r e v i o u s l y been feeding 
around f i s h i n g boats may r e s o r t t o another feeding s i t e on 
t h a t day. Since i t i s predominantly immatures which feed 
from the boats, t h i s would r e s u l t i n a considerable increase i n the 
number of immatures a t t i p s on days f o l l o w i n g a bad catch. However, 
since the t i p i s a r e l a t i v e l y s t a b l e food source and immatures do 
vary t h e i r feeding s i t e s , i t i s possible t h a t a c e r t a i n p r o p o r t i o n of 
immatures do not r e t u r n to the t i p on consecutive days, but switch to other 
f e e d i n g / 
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feeding s i t e s . On days f o l l o w i n g a bad catch, t h i s r e d u c t i o n 
i n numbers would be more than compensated f o r by the gain of 
b i r d s moving from feeding at f i s h i n g boats, to feeding at t i p s : 
thus a net increase i n the numbers of immatures would be recorded. 
On days f o l l o w i n g a good catch however, there would be no movement 
of b i r d s from the boats t o the t i p s , and thus a decrease i n number 
at the t i p would be recorded. This does assume t h a t immature 
Herring Gulls are more c o n s i s t e n t w i t h respect t o feeding a t f i s h i n g 
boats (provided t h e i r feeding success i s high) than they are to 
feeding at refuse t i p s . The preponderance of immatures f o l l o w i n g 
f i s h i n g boats does suggest t h a t t h i s could e f f e c t i v e l y be a 
pr e f e r r e d feeding s i t e . Nevertheless, f i s h i n g f a c t o r s o nly 
accounted f o r 11% of the immature variance, and t h i s was improved 
l i t t l e by the a d d i t i o n of e a r l y morning wind d i r e c t i o n . Thus 
c e r t a i n other v a r i a b l e s , some of which may r e l a t e t o other kinds 
of feeding areas, have not been i d e n t i f i e d . 
The data w i t h respect to the number of a d u l t s a t the t i p 
suggest t h a t the a d u l t s are a c t i n g i n an a n t i c i p a t o r y manner w i t h 
reference t o e a r l y morning wind d i r e c t i o n i n a way t h a t immatures 
do not. Considering the f a c t o r s which i n f l u e n c e d the use o f refuse 
dumps and mud f l a t s i n the Waddenzee area, Spaans (1971) suggested 
t h a t 
" g u l l s make up t h e i r mind i n the l a t e r p a r t of the n i g h t , 
making allowance f o r d i r e c t i o n and force of the wind". 
That seabirds are t o some extent responsive t o weather f a c t o r s was 
shown by Manowski (1971) i n a study of the e f f e c t s o f meteorological 
f a c t o r s on/ 
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on the behaviour of 8 species of seabird feeding at sea. Since 
ad u l t s are known not t o f o l l o w f i s h i n g boats i n the area t o any 
great extent (p. 68), the r e l a t i o n s h i p w i t h wind d i r e c t i o n may 
be a r e f l e c t i o n of the f i s h i n g success of the a d u l t b i r d s 
themselves. Much of these data r e l a t e to a time when dense 
shoals of sprats are present i n inshore waters i n the area (Cole 
and Holden, 1973). The weather f a c t o r s which a f f e c t the 
a v a i l a b i l i t y of these f i s h t o fishermen presumably also have 
some e f f e c t on t h e i r a v a i l a b i l i t y t o Herring G u l l s . Spaans 
(1971), quoting unpublished work, has suggested t h a t Herring 
Gulls may prey s e l e c t i v e l y on sprats due t o a preference f o r 
t h i s very f a t t y f i s h . 
For both a d u l t and immature Herring G u l l s , the number 
of b i r d s a t the t i p s was r e l a t e d to feeding c o n d i t i o n s elsewhere. 
This i s also i l l u s t r a t e d by the f a c t t h a t the highest number of 
g u l l s recorded a t Whitton t i p r e l a t e d t o a perio d during which the 
success o f inshore f i s h i n g boats i n the area had been p a r t i c u l a r l y 
low over several days. More than 1500 g u l l s were recorded at 
t h i s t i p on 29th November, 1973, and the numbers remained 
unusually high u n t i l 1st December, 1973. This co-incided w i t h 
a peri o d of prolonged o f f s h o r e winds between 24th and 30th 
December, 1973, during which time there were only 5 landings 
by inshore vessels a t North Shields, i n v o l v i n g a t o t a l catch 
of 12 cwts o f f i s h . In the preceeding week there were 99 
landings and 790 cwts f i s h caught, and 86 landings i n v o l v i n g 
732 cwts of f i s h i n the f o l l o w i n g week. 
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PART 1. THE BEHAVIOUR OF GULLS FEEDING AT TIPS 
For the m a j o r i t y o f the study, the t i p s a t Whitton, Seaton 
Carew and D a r l i n g t o n were op e r a t i v e ( p.7 ). Most o f the 
observations were conducted at Seaton Carew and Whitton t i p s , 
the t i p a t D a r l i n g t o n being r e g u l a r l y v i s i t e d o n ly during the 
l a t e r p a r t of the study. A t o t a l o f 251 Herring Gulls and 61 
Great Black-backed Gulls were ring e d a t the t i p s d u r i n g the course 
of t h i s study. Of the Great Black-backed Gulls r i n g e d a t Whitton 
t i p , 43 were a d u l t s and 13 immatures. The number o f Herring Gulls 
caught a t Whitton t i p over the 3 autumn and w i n t e r seasons during 
which observations were conducted are given i n Table 1, according 
to age and sex classes of b i r d s . 
Table 1 
Number of Herring Gulls Ringed a t Whitton Tip During 3 Autumn and 
Winter Seasons 
Adult 
Male 
Adult 
Female 
Adult 
(? sex) 
3/4th year 2 year 1 year 
Ringed 1973/74 15 10 0 2 1 1 
1974/75 30 20 2 7 8 32 
1975/76 28 29 2 6 18 10 
TOTAL 73 59 4 15 27 43 
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1. FREQUENCY OF SIGHTINGS 
Table 2 shows, f o r the Herring Gulls ringed a t Whitton t i p , 
the number which were seen again i n the study area subsequent t o 
r i n g i n g . R e l a t i v e l y more a d u l t males were seen again a f t e r r i n g i n g 
than females, but the d i f f e r e n c e i s not s i g n i f i c a n t ; s i g n i f i c a n t l y 
fewer immature Herring Gulls were seen again i n the study area 
a f t e r r i n g i n g than adults (p «c0.05). Twenty-eight of the Great 
Black-backed Gulls were seen again a f t e r r i n g i n g and 28 were not; 
there was no s i g n i f i c a n t d i f f e r e n c e between ad u l t s and immatures. 
The observed r a t i o f o r Great Black-backed Gulls d i d not d i f f e r from 
t h a t of immature Herring Gulls (X£ = 0.01), but d i d d i f f e r s i g n i f i c a n t l y 
from t h a t of a d u l t Herring Gulls (X^ = 4.36, p < 0 . 0 5 ) . 
Table 2 
Number end Percentage of Herring Gulls Ringed at Whitton. Tip which 
were seen again i n the Study area a f t e r Release. The D i f f e r e n c e 
Between male and female i s not s i g n i f i c a n t (X'^  - 0.75). The 
D i f f e r e n c e Between Adults and Immatures (3/4 year + 2 year + 1 year) 
i s S i g n i f i c a n t (Xf = 5.46). 
Adult 
Male 
Adult 
Female 
Adult 
(? sex) 3/4 year 2 year 1 year 
Number ringe d 73 59 4 15 27 43 
Number seen 
again 52 37 2 8 13 22 
% seen again 71 63 50 53 48 51 
The number of times a b i r d 
not only upon the behaviour of the 
was seen at 
b i r d i t s e l f 
the t i p s i s dependant 
, but also on the 
number/ 
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number of times the t i p s were v i s i t e d a f t e r the b i r d ' s release, and 
on the date of r i n g i n g r e l a t i v e to the onset o f the breeding season 
when the a d u l t g u l l s leave the area. These d i f f i c u l t i e s can be 
overcome t o some extent i f , i n comparing the frequency of s i g h t i n g s , 
b i r d s ringed w i t h i n the same period are considered. Birds ringed 
p r i o r to t h i s p e r i o d are also included; the f i r s t s i g h t i n g during 
the s p e c i f i e d r i n g i n g period i s taken as being equivalent to capture, 
and a l l s i g h t i n g s p r i o r to t h i s date are ignored. Table 3 shows 
the average number of s i g h t i n g s per b i r d a t refuse t i p s i n the study 
area, during the 1974/75 season, f o r Herring Gulls r i n g e d between 
19th November and 18th December, 1973. A l l b i r d s which were not 
seen subsequent t o r i n g i n g are excluded. 
Table 3 
Mean and Median Number of Sigh t i n g s a t Tips i n the Study Area, During 
the 1974/75 Season, o f ~ H e r r i n g Gulls Ringed Between 19th November 
and 18th December, 1974. D i f f e r e n c e between male and female not 
S i g n i f i c a n t . (U = 151, z ' 0.07). D i f f e r e n c e between Adults and . 
Immatures S i g n i f i c a n t . (U = 128, z = 4.08, p = 0.00003.) 
No. of Birds Mean No. Median No. of Sightings of Sightings 
Adult male 27 2.9 3 
Adult female 13 3.9 5 
Immatures 19 1.6 1 
An i n d i v i d u a l b i r d which r e g u l a r l y v i s i t e d the t i p s considera 
a l t e r s the mean value and the data are not normally d i s t r i b u t e d . 
Figure 1 shows the number o f s i g h t i n g s of each of these 59 b i r d s 
d u r i n g / 
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during the 1974/75 season, emphasising the i n d i v i d u a l d i f f e r e n c e s . 
When compared using the Mann Whitney U t e s t , the d i f f e r e n c e between 
the a d u l t male and female Herring Gulls was not s i g n i f i c a n t ; there 
was however a s i g n i f i c a n t d i f f e r e n c e between a d u l t and immature 
Herring G u l l s , the immatures being seen less o f t e n (Table 3 ) . 
S i g n i f i c a n t l y fewer c o l o u r - r i n g e d immature Herring Gulls 
were seen again a t t i p s i n the study area a f t e r r i n g i n g than a d u l t s . 
Considering b i r d s ringed a t the same time and subsequently seen 
again, immature Herring Gulls were seen s i g n i f i c a n t l y less o f t e n 
than a d u l t s . This i s i n agreement w i t h the p a t t e r n o f attendance 
at the t i p by a d u l t s and immatures as a whole (p. 65), there being 
less immatures a t the t i p than expected. S i m i l a r l y , Davis (1975b), 
observing i n d i v i d u a l l y marked Herring Gulls feeding a t f i s h docks 
and refuse t i p s i n the M i l f o r d Haven area, found t h a t immatures 
were seen less o f t e n than a d u l t s . 
2. RETURN BETWEEN YEARS 
The Northeast of England i s a w i n t e r i n g area f o r Herring 
Gulls which breed i n more northern regions. Much of t h i s i n f o r m a t i o n 
comes from re c o v e r i e s during the breeding season of a d u l t s r i n g e d i n 
Northeast England during the w i n t e r months. Some a d u l t b i r d s r i n g e d 
at t i p s d uring t h i s study were seen elsewhere during the breeding 
season and ret u r n e d again t o the study area the f o l l o w i n g autumn/winter. 
D e t a i l s of s i g h t i n g s of colo u r - r i n g e d b i r d s during the breeding 
season w i t h the dates seen i n the study area before and a f t e r t h i s 
s i g h t i n g are given i n Table 4./ 
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Figure 1: The number o f s i g h t i n g s a t t i p s i n the study 
area of 59 Herring Gulls caught a t Whitton 
t i p between 19 November and 13 December, 1974. 
This emphasises the i n d i v i d u a l d i f f e r e n c e s . 
The d i f f e r e n c e between a d u l t s and immatures 
i s s i g n i f i c a n t (Table 3 ) . 
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. No Herring Gulls ringed i n w i n t e r during t h i s study 
were found breeding i n l o c a l colonies (p.14 )• 
Table 4 
D e t a i l s of Sightings of Colour-ringed Birds During the Breeding Season, 
and Dates Seen i n the Study Area Before and A f t e r the Sighting 
A e Sex Date Place Last seen i n S i g h t i n g During Next seen 
9 Ringed Ringed Study Area Breeding Season i n Study 
Area 
Adult male 21.11.73 Thorpe 10.12.74 14.2.74 8.1.75 
Thewles Caithness 
Adult 23.11.73 " 19.12.73 8.7.74 9.8.74 
male Sutherland 
Adult 17.12.74 Whitton 17.12.74 +.6.74 14.10.75 
female I s l e of May 
Table 5 shows, f o r b i r d s r i n g e d i n the 73/74 season, 
d e t a i l s of the r e t u r n between years f o r d i f f e r e n t age and sex 
classes. A l a r g e r number o f b i r d s was ringed i n the 74/75 season, 
and Table 6 gives d e t a i l s of t h e i r r e t u r n i n the f o l l o w i n g year 
( i . e . 75/76). 
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Table 5 
D e t a i l s of the Return to the Study Area Between Years of Herring 
Gulls Ringed a t Whitton Tip During the 1973774 Winter Season 
Tota l No. To t a l No. No. seen No. seen No. seen 
Ringed seen i n i n ' i n 
1973/74 Subsequent to 1973/74 1974/75 1975/76 
Ringing 
Adult male 15 13 5 8 5 
Adult female 10 7 9 5 2 
3/4th year 2 1 0 1 1 
2 year 1 0 - - • -
1 year 1 0 -
Table 6 
D e t a i l s of the Return o f Herring G u l l s , Ringed at Whitton Tip During 
the 1974/75 Winter Season, to the Study Area i n the" 1975/76 Season 
T o t a l No. 
Ringed 
1974/75 
Total No. seen 
Subsequent to 
Rinqinq 
No. seen i n -
1974/75 
No. seen i n 
1975/76 
Adult male 30 21 18 12 
Adult female 20 16 8 11 
3/4th year 7 6 4 2 
2 year 8 5 3 4 
1 year 32 19 13 7 
A number of Herring Gulls were not seen i n the study area 
during the season i n which they were r i n g e d , but were seen i n the 
area i n subsequent seasons. This suggests t h a t these b i r d s made 
on l y / 
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only very t r a n s i e n t use of the t i p s i n the study area. Table 7 
shows the number of Herring Gulls seen during the season i n which 
they were r i n g e d , and the number seen only i n seasons subsequent 
to r i n g i n g . 
Table 7 
Number of Herring Gulls Ringed i n 1974/75 which were Seen During t h a t 
Season, and only i n Subsequent Seasons. Dif f e r e n c e Between Males and 
Females S i g n i f i c a n t (X? = 3.96"J7 P i f f e r e n c e between Adults and 
Immatures not S i g n i f i c a n t (X2 = 0.0027 
No. seen During No. seen only i n Seasons 
Ringing Season Subsequent to Ringing 
Adult male 18 3 
Adult female 8 8 
Immature 20 10 
There was no s i g n i f i c a n t d i f f e r e n c e between adults and 
immatures and i n each case, approximately 50$ of the b i r d s r i n g e d 
i n 1974/75 were seen again t h a t season. There was a s i g n i f i c a n t 
d i f f e r e n c e between a d u l t males and females; r e l a t i v e l y more a d u l t 
females were not seen again i n the study area u n t i l the season 
f o l l o w i n g t h a t during which they were ringed (p - 0.05). This 
suggests t h a t females were less c o n s i s t e n t to the feeding areas 
under study than males. Adult female Herring Gulls were however 
found to vary t h e i r feeding s i t e s w i t h i n the study area more than 
males ( p.93). Therefore to what extent the more t r a n s i t o r y 
use of t i p s by these females represents less consistency t o the area 
as a whole, or to refuse t i p s as a feeding s i t e ? i s unknown. When 
t h e / 
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the data f o r b i r d s r i n g e d i n 1973/74 are combined w i t h t h a t f o r 
1974/75 ringed b i r d s , the d i f f e r e n c e between males and females i s 
no longer s i g n i f i c a n t , though the tre n d remains the same (Table 8 ) . 
Table 8 
Number of Herring Gulls seen During the Season i n which they were 
Ringed and the Number seen only i n Subsequent Seasons. Pooled Data 
f o r 1973/74 and 74/75 Seasons. D i f f e r e n c e between male and female 
not S i g n i f i c a n t (X^ = 2.37) 
No. Seen During No. Seen only i n 
Ringing Season Seasons Subsequent 
to Ringing 
Adult male 23 11 
Adult female 10 13 
Table 9, based on b i r d s r i n g e d i n both seasons, shows the 
t o t a l number of a d u l t male and female Herring G u l l s which returned 
to the study area i n the season f o l l o w i n g t h a t i n which they were 
rin g e d . (Only b i r d s known to have died ( l a d u l t male and 1 a d u l t 
female) are excluded from t h i s a n a l y s i s : b i r d s f o r which there was 
rAH. 
no i n f o r m a t i o n are included since the a d u l t m o r t a l i t y / i n Herring 
Gulls i s low.) The d i f f e r e n c e between the sexes i s not s i g n i f i c a n t 
and the m a j o r i t y of b i r d s returned to the study area i n the f o l l o w i n g 
season. 
Table 9 
Number of Male and Female Herring Gulls which Returned to the Study Area 
i n the Season Following t h a t During Which they were Ringed. (Pooled 
Data f o r 1973/74 and 1974/75 Ringed Birds; Those known Dead are Excluded.) 
Diffe r e n c e s not s i g n i f i c a n t Tadult male and "female X2 - 0.405; a d u l t s 
and immatures, X^ = 2.75~7 
No. seen i n the Season No. not seen i n the 
Following Ringing Season f o l l o w i n g Ringing 
Adult male 20 (61$) 
Adult female 16 (73$) 
Immatures 14 (45$) 
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13 (31$) 
6 (27$) 
17 (55$) 
From these data, i t appears t h a t the m a j o r i t y of a d u l t 
Herring Gulls o f both sexes showed consistency t o the study area, 
r e t u r n i n g to t h i s w i n t e r i n g area i n conse c u t i v e years, though 
breeding i n other areas. 
The m a j o r i t y of immature Herring Gulls were not seen again 
i n the study area during the season f o l l o w i n g r i n g i n g , but the 
d i f f e r e n c e between immatures and a d u l t s i s not s i g n i f i c a n t (Table 9 ) . 
Of the 3 a d u l t Great Black-backed Gulls ringed i n 1973/74 and seen 
again t h a t season, 2 were seen at t i p s i n the study area i n the 
f o l l o w i n g season; none of these b i r d s were seen i n the 1975/76 
season. One immature Great Black-backed G u l l was ringe d and seen 
again i n 1973/74, and t h i s b i r d was also seen i n 1974/75 and 1975/76. 
Eight a d u l t Great Black-backed Gulls were r i n g e d and seen again 
i n 1974/75 and 5 were seen again i n 1975/76; both immatures ring e d 
i n 1974/75 were seen again the f o l l o w i n g season. There are 
i n s u f f i c i e n t data f o r the Great Black-backed G u l l to enable a 
meaningful comparison w i t h the Her r i n g G u l l . The t r e n d however 
appears s i m i l a r , i n t h a t the m a j o r i t y o f ringe d Great Black-backs 
returned t o the study area d u r i n g the season f o l l o w i n g t h a t i n which 
they were r i n g e d , though breeding elsewhere ( p.24 ). 
3. UTILISATION OF DIFFERENT TIPS 
From October 1973 u n t i l January 1976 the t i p s a t Whitton, 
Seaton Carew and Da r l i n g t o n were o p e r a t i v e ( p.7 ). Sigh t i n g s 
of i n d i v i d u a l l y c o l o u r - r i n g e d b i r d s gave some i n f o r m a t i o n on the 
extent t o which a b i r d v i s i t e d more than one of the t i p s w i t h i n 
the study area. Although a b i r d was not seen a t a t i p other than 
t h a t / 
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t h a t a t which i t was r i n g e d , i t cannot be said t h a t i t never v i s i t e d 
the o t hers. Nevertheless, frequent searches were made a t Seaton 
Carew and D a r l i n g t o n , both by myself and others. I f a b i r d r e g u l a r l y 
used another of these t i p s i t would have been seen t h e r e . The 
frequency of s i g h t i n g s a t t i p s other than the r i n g i n g s i t e i s low 
f o r both a d u l t s and immatures (Table 11). This i s the case f o r 
b i r d s ringed a t Whitton t i p and f o r those r i n g e d a t the other t i p s . 
Table 11 shows, f o r b i r d s r i n g e d a t Whitton, the t o t a l number o f 
s i g h t i n g s of these b i r d s a t Whitton t i p , and a t other t i p s . 
Immatures were seen more o f t e n feeding a t other t i p s than adults 
(p < 0.01) and females were seen more o f t e n at other t i p s than 
males (p < 0.01). 
Table 11 
Total number of s i g h t i n g s of H e r r i n g G u l l s , Ringed a t Whitton, at 
t h i s and Other Tips. D i f f e r e n c e between male and female s i g n i f i c a n t 
(X^ - 8.85). D i f f e r e n c e between Adults and Immatures S i g n i f i c a n t 
(X2 = 8.07). 
Adu l t Male Adult Female Immature 
Number of s i g h t i n g s 
a t Whitton t i p 206 (92%) 114 (81%) 74 (76%) 
Number of s i g h t i n g s 
a t other t i p s 17 (8%) 26 (19%) 24 (24%) 
(Number of b i r d s ) (45) (33) (37) 
Davis (1975b) also found t h a t immature Herring Gulls used 
more feeding s i t e s than a d u l t s . However, f o r a b i r d which i s infrequen 
seen, i t i s not always p o s s i b l e t o a s c e r t a i n whether t h i s means 
t h e / 
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the b i r d has l e f t the area, moved t o another type of feeding s i t e 
w i t h i n the same area, (or a l t e r n a t i v e l y d i e d ) . When the t i p s were 
v i s i t e d , not a l l of the co l o u r - r i n g e d b i r d s were seen, though some 
b i r d s were seen more o f t e n than others. While the maximum number 
of s i g h t i n g s o f an i n d i v i d u a l b i r d was 31, some b i r d s were seen 
only once subsequent t o r i n g i n g . Finding c o l o u r - r i n g e d b i r d s 
on a t i p i s a d i f f i c u l t and time-consuming task, n e c e s s i t a t i n g continued 
and concentrated scanning over a considerable time p e r i o d . Various 
a c t i v i t i e s i n which b i r d s might be engaged prevent the c o l o u r - r i n g s 
from being seen, (e.g. bathing, s i t t i n g , r o o s t i n g , e t c . ) . I f 
only a short search i s made, several of the b i r d s present w i l l 
probably be missed. Thus w h i l e i t i s o f t e n possible t o state t h a t 
a p a r t i c u l a r b i r d was present at a t i p on a c e r t a i n day, i t i s not 
always possible to s t a t e t h a t i t was not present on another. 
Figure 2 shows the cumulative number of co l o u r - r i n g e d Herring Gulls 
i d e n t i f i e d d uring periods of continued search on 3 separate observation 
days. I t can be seen from t h i s graph t h a t a minimum of 3§- hours 
searching i s re q u i r e d i n order to s t a t e t h a t more than 9b% o f col o u r - r i n g e d 
b i r d s have been located. I n d i v i d u a l b i r d s have been observed s i t t i n g 
s t a t i o n a r y , i n r o o s t i n g or l o a f i n g areas f o r as much as 2 hours. 
The time spent searching f o r c o l o u r - r i n g e d b i r d s a t a t i p must be 
longer than the maximum perio d d u r i n g which a b i r d could be engaged 
i n a c t i v i t i e s which obscure the c o l o u r - r i n g s . The chances o f an 
i n d i v i d u a l b i r d being seen a t a t i p vary not only w i t h i t s presence 
or absence, but also w i t h the i n t e n s i t y and d u r a t i o n of the search 
made by the observer. Searching was not always such t h a t a l l 
c o l o u r - r i n g e d b i r d s present would have been located on each v i s i t 
t o the t i p s . 
Figure 2: The cumulative number of colour-ringed Herring 
Gulls i d e n t i f i e d during periods of continuous 
searching on 3 separate observation days, 
(20 November, 1975, 15 December, 1975, 20 January, 
1975). 
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In order to asce r t a i n to what extent i n d i v i d u a l b i r d s , known 
to be i n the area, attended a p a r t i c u l a r t i p w i t h i n a c e r t a i n 
p eriod, Whitton refuse t i p was v i s i t e d every day from 1 3 - 2 0 January, 
1975. An i n t e n s i v e search was made f o r c o l o u r - r i n g e d g u l l s on 
each of these days f o r a minimum of 4 hours. A t o t a l of 31 Herring 
Gulls were observed during t h i s period (16 a d u l t males, 9 adu l t 
females and 6 immatures). The number of g u l l s v i s i t i n g the t i p 
was c o n s i s t e n t l y low on Sundays ( p.71 ) , and t h i s day i s excluded 
from the a n a l y s i s , l e a v i n g 7 possible days on which g u l l s might be 
expected t o frequent the t i p . Of the 7 possible days on which 
the b i r d s could have attended the t i p , only one b i r d ( l s t year) 
was present on a l l seven. The mean and the median number of days 
attended i s given i n Table 12 f o r each age and sex cla s s . 
Table 12 
Mean (x) and median (m) number o f days Herring Gulls Attended Whitton 
Tip Out of 7 Possible Days. No S i g n i f i c a n t D i f f e r e n c e s . 
(U a d u l t male and female - 42; U a d u l t and immature " 39, z = 1.5) 
No. of b i r d s x days present M days present 
Adult male 16 2.4 2 
Adult female 9 3.1 2 
Immature 6 2.8 2 
There was no s i g n i f i c a n t d i f f e r e n c e i n the number of days 
attended by a d u l t males and females, or by a d u l t s and immatures. 
Eight a d u l t Great Black-backed g u l l s were also present during 
t h i s 7 day p e r i o d , and the median number o f days attended by these 
b i r d s / 
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b i r d s was 3.5. This d i d not d i f f e r s i g n i f i c a n t l y from t h a t o f 
a d u l t Herring Gulls, (U = 18, z = 0.63). 
Thus, though these b i r d s were known to be a l i v e and i n 
the area, they d i d not feed a t Whitton t i p every day. I t i s 
possible t h a t some may have fed a t other t i p s i n the area when not 
a t Whitton; f o r c e r t a i n i n d i v i d u a l s t h i s i s however u n l i k e l y ( p . 1 1 3 ) . 
Other than i n f o r m a t i o n r e l a t i n g t o those i n d i v i d u a l s seen feeding 
at f i s h i n g boats or f o r a g i n g on the shore (p.117 ) , the extent t o 
which i n d i v i d u a l s used other s o r t s o f feeding s i t e s i s unknown. 
There was no tendency f o r i n d i v i d u a l g u l l s caught at the t i p 
on the same day t o occur together subsequently, nor was the presence 
of any one i n d i v i d u a l a t the t i p found t o be associated With the 
presence of another. 
4. TOTAL NUMBER OF HERRING GULLS USING WHITTON TIP 
I n d i v i d u a l Herring Gulls d i d not feed at Whitton t i p every 
day ( P-96). During the period 13 - 20 January 1975 (Table 12), 
25 a d u l t Herring Gulls were present at Whitton t i p on average 
2.7 days, or 38% of the 7 possible days. Immatures were present 
2.8 days ( 4 0 % ) . The number of Herring Gulls present a t Whitton 
t i p on any one day thus represents only a p r o p o r t i o n of the t o t a l 
number which use the t i p . This p r o p o r t i o n changes i n r e l a t i o n 
t o feeding c o n d i t i o n s elsewhere ( p.82)« In order to c a l c u l a t e 
the number o f Herring Gulls using the t i p , the number o f colour-
rin g e d i n d i v i d u a l s present on any one day were used i n a "Lincoln 
Index" capture-recapture type estimate. I t was assumed t h a t the 
behaviour/ 
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behaviour of the co l o u r - r i n g e d i n d i v i d u a l s was r e p r e s e n t a t i v e of 
the behaviour of the o v e r a l l p o p u l a t i o n of Herring Gulls using the 
t i p . In e s t i m a t i n g the population i n t h i s manner, i t was necessary 
to account f o r the f a c t t h a t c e r t a i n c o l o u r - r i n g e d b i r d s may have 
l e f t the area, i n e f f e c t "emigrated" from the popul a t i o n . To 
account f o r t h i s the number of marked g u l l s " a v a i l a b l e t o be seen" 
on any one day was taken as the t o t a l number of i n d i v i d u a l l y colour-
r i n g e d g u l l s which had been seen i n the study area 2 weeks before 
and a f t e r t h a t p a r t i c u l a r day. The Lin c o l n Index estimate o f a 
population i s c a l c u l a t e d by the formula 
T o t a l t o t a l No. of i n d i v i d u a l s No. of i n d i v i d u a l s 
population o r i g i n a l l y marked i n sample 
number of recaptures 
On any one day a t Whitton t i p , the number of c o l o u r - r i n g e d 
Herring Gulls " a v a i l a b l e t o be seen" wasequivalent to the o r i g i n a l 
number marked, the t o t a l number of b i r d s present a t the t i p t o a 
"sample" of the po p u l a t i o n , and the number of co l o u r - r i n g e d b i r d s 
present to the number of recpatures. Estimates of the number o f 
Her r i n g Gulls using Whitton t i p were made f o r 15 days between 20 November, 
1974 and 25 January, 1975: on each of these days a minimum of 
4 hours was spent searching f o r c o l o u r - r i n g e d b i r d s : a t l e a s t 
95$ of the co l o u r - r i n g e d g u l l s present would t h e r e f o r e have been seen 
( p.94). The o v e r a l l population estimates obtained f o r a d u l t s and 
immatures are given i n Table 13. Between 19 and 55$ o f the colour-
ringed b i r d s a v a i l a b l e to be seen were present at Whitton t i p on 
these days. The estimates of the t o t a l population obtained by t h i s 
method were i n good agreement, p a r t i c u l a r l y f o r the a d u l t s (Table 13). 
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Table 13 
Estimates of the Tot a l Population of Herring Gulls Using Whitton Tip 
i n the 1974/75 Season, Using the Number of Colour-ringed I n d i v i d u a l s 
Present i n a Li n c o l n Index Type Estimate 
No. of Mean Estimate 
Estimates of Population 
95$ 
S. Deviation Confidence 
L i m i t s 
Adults 15 2120 475 1864 - 2376 
Immatures 15' 356 149 265 - 447 
Whitton t i p was thus used by j u s t over 2000 a d u l t Herring Gulls and 
350 immatures i n the 1974/75 season. This was not a closed population, 
but subject t o some emigration and immigration. Using the mean 
number of g u l l s present a t the t i p i n t h a t season (431 a d u l t Herring 
Gulls and 87 immatures), on average 22$ of the a d u l t s which used the 
t i p were present, and 24% of the immatures. This suggests t h a t 
a l t e r n a t i v e food sources were used e x t e n s i v e l y by the Herring Gulls 
i n the Teesmouth area. 
5. FEEDING STRATEGIES 
The domestic refuse t i p g e n e r a l l y o f f e r s a range of h a b i t a t s 
to the b i r d s which frequent i t , and the r e l a t i v e size of these d i f f e r e n t 
areas v a r i e s both w i t h the size of the t i p and the c o n d i t i o n of the 
refuse being dumped. The h a b i t a t s found on the domestic t i p were 
reviewed i n d e t a i l by D a r l i n g t o n (1969). The f o l l o w i n g general 
d e s c r i p t i o n applies t o the t i p s i n t h i s study, i n which most, i f not 
a l l , of the refuse dumped was unt r e a t e d : i t had not been i n c i n e r a t e d 
o r / 
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or processed i n any way, other than by compression. These t i p s 
thus d i f f e r e d s l i g h t l y from those described by Gibbs (1962) i n which 
i n c i negated or processed refuse p r e v a i l e d , 
( l ) Feeding areas (Figure 3) 
Two d i s t i n c t feeding areas occur on the refuse t i p s . A 
main feeding area, being the area upon which dumping i s t a k i n g place 
at any one time, and a secondary feeding area, upon which dumping 
has only very r e c e n t l y ceased. The s p a t i a l l o c a t i o n of these 
areas i s c o n s t a n t l y changing w i t h the p a t t e r n of dumping. The 
r e l a t i v e a v a i l a b i l i t y and abundance of food on both areas d i f f e r s . 
(a) The main area i s small, and c h a r a c t e r i s t i c a l l y has a high disturbanc 
f a c t o r associated w i t h i t (due to the presence of l o r r i e s , workmen, 
e t c . ) , which prevents the g u l l s from feeding. The food becomes 
a v a i l a b l e whenever there i s a l u l l i n t i p p i n g a c t i v i t y and 
p a r t i c u l a r l y when heaps of refuse are l e v e l l e d out by b u l l d o z i n g . 
Food i n the main area i s thus concentrated i n time and space. I t 
i s however abundant, and i s not depleted as a consequence of the 
feeding a c t i v i t i e s of the b i r d s , since i t i s c o n s t a n t l y replenished 
by incoming refuse. 
(b) The secondary feeding area i s a l a r g e r , though s t i l l l o c a l i s e d , 
area over which refuse has p r e v i o u s l y been spread by b u l l d o z i n g , 
and may also be p a r t l y covered w i t h loose e a r t h . The food i s more 
dispersed and i s presumably less abundant than on the main area, 
since the m a t e r i a l has already been fed upon to some extent by g u l l s 
at the time of dumping. There i s l i t t l e a c t i v i t y by workmen on 
the secondary area, and the food, though dispersed, i s a v a i l a b l e t o 
the b i r d s other than when a major disturbance flushes g u l l s from the 
t i p / 
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gure 3: General layout o f the d i f f e r e n t areas used 
by g u l l s a t t i p s i n the study area. 
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t i p as a whole. Though the secondary feeding area changes w i t h the 
dumping p a t t e r n i t i s not replenished by incoming refuse and the 
abundance of food on one p a r t i c u l a r area decreases w i t h time spent 
feeding. 
(2.) Other areas (Figure 3) 
(a) Loafing areas: a l o a f i n g area i s a region o f the t i p where g u l l s 
c o l l e c t together, and s i t , stand, sleep or preen. No feeding 
normally takes place on these areas, and more than one l o a f i n g area 
i s o f t e n i n use simultaneously. Loafing areas may e i t h e r be f l a t 
open areas on which t i p p i n g has not yet taken place, or terraces 
of consolidated refuse m a t e r i a l which have p r e v i o u s l y been l e v e l l e d 
out and covered w i t h e a r t h . 
(b) Bathing pools: pools of water tend to c o l l e c t i n excavated 
or n a t u r a l hollows on the t i p . Such pools are e x t e n s i v e l y used 
by the g u l l s f o r d r i n k i n g , and also f o r bathing between feeding 
bouts. 
(c) Temporary r o o s t i n g f l o c k s of g u l l s c o l l e c t i n f i e l d s or open 
areas at v a r y i n g distances from the t i p i t s e l f during the course of 
the day, g e n e r a l l y i n s i t e s such t h a t the t i p remains v i s i b l e t o 
the r o o s t i n g b i r d s . 
( 3 ) D i f f e r e n t feeding techniques 
As s t a t e d above (plO]\i there are two d i s t i n c t feeding areas 
on the refuse t i p which d i f f e r i n s i z e , i n abundance of food, and 
i n the time a v a i l a b l e f o r feeding. Two d i f f e r e n t feeding techniques 
are used by g u l l s on.these areas. 
Active Feeding, r e f e r s to feeding on the main area. Food i n t h i s 
area/ 
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area i s h i g h l y l o c a l i s e d i n time and space, abundant, and c o n s t a n t l y 
being replenished. Feeding i n t h i s area c h a r a c t e r i s t i c a l l y 
i n volves p e r i o d i c rushes of g u l l s on to the exposed refuse: the 
b i r d s feed i n very dense f l o c k s and cover a very small area when 
searching. Food i s swallowed r a p i d l y , and any pieces which cannot 
immediately be swallowed are taken elsewhere. This i s s i m i l a r to 
the " a l l i n " behaviour described by Crook (1953) w i t h reference to 
g u l l s feeding i n estuarine areas. 
P a t r o l l i n g r e f e r s t o feeding on the secondary area on which there 
i s r e l a t i v e l y l i t t l e disturbance caused by dumping a c t i v i t i e s . 
The b i r d s do not form dense f l o c k s , and are spread out over the 
a v a i l a b l e area. The technique i n v o l v e s much walking, the b i r d 
scanning the surface f o r food scraps. A p a r t i c u l a r p a t r o l l i n g 
area i s depleted w i t h time, but new areas are c o n s t a n t l y being 
formed. 
(4 ) Time a v a i l a b l e f o r feeding 
The amount o f time during which feeding takes place on the 
two areas v a r i e s considerably, depending l a r g e l y on the disturbance 
f a c t o r s p r e v a i l i n g on a p a r t i c u l a r day. The secondary area i s 
always a v a i l a b l e f o r longer periods than i s the main area. Gulls 
are present i n the area o f the t i p between ca 08.30 and 15 - 16.30 
GMT (depending on l i g h t c o n d i t i o n s ) , and are present on the t i p i t s e l f 
70 - 80% of t h i s time, being absent during periods of major disturbance 
when a l l the g u l l s move on t o the r o o s t i n g areas. Active feeding 
takes place 30 - 40% of the time during which g u l l s are on the t i p , 
and p a t r o l l i n g 60 - 70$. I t must be emphasised however, t h a t these 
represent only general f i g u r e s , since the p a t t e r n v a r i e s g r e a t l y 
from day t o day. 
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[5 ) Proportion o f g u l l s engaged i n d i f f e r e n t a c t i v i t i e s 
There are fou r main a c t i v i t i e s i n which g u l l s a t refuse t i p s 
can engage. These are l o a f i n g , r o o s t i n g , p a t r o l l i n g or a c t i v e 
feeding. The numbers of Herring Gulls engaged i n these d i f f e r e n t 
a c t i v i t i e s were counted throughout e i g h t observation days, both 
when feeding was t a k i n g place i n the main area and also when i t was 
not. When the main area was a v a i l a b l e (20 counts), on average 34$ 
of the b i r d s were feeding i n t h i s area; of the remainder, 8$ were 
l o a f i n g , 24$ p a t r o l l i n g and 68$ r o o s t i n g . When the main area was 
not a v a i l a b l e , 16$ were l o a f i n g , 23$ p a t r o l l i n g and 62$ r o o s t i n g . 
There was a s i g n i f i c a n t d i f f e r e n ^ (p <• 0.001) i n the p r o p o r t i o n of 
bi r d s engaged i n the remaining three a c t i v i t i e s when a c t i v e feeding 
was t a k i n g place and when i t was not (Table 14). 
Table 14 
The Number o f Herring Gulls Engaged i n Loafing, P a t r o l l i n g and Roosting 
when Active Feeding was t a k i n g place, and when i t was not. This i s 
Based on the Summation of 33 counts throughout 8 Observation.Days. 
There i s a s i g n i f i c a n t d i f f e r e n c e between the two X§ = 285) 
Loafin"g P a t r o l l i n g Roosting 
Active feeding ongoing 944 2703 7666 
No a c t i v e feeding 1616 2242 6371 
This d i f f e r e n c e was l a r g e l y due to an increase i n the p r o p o r t i o n 
of b i r d s l o a f i n g , which doubled during periods when the main area 
was not a v a i l a b l e . The p r o p o r t i o n of b i r d s p a t r o l l i n g did not 
change s i g n i f i c a n t l y . This suggests t h a t , when the main area 
was not a v a i l a b l e , b i r d s which would otherwise have fed i n t h i s 
area/ 
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area d i d not move on to the secondary area to forage, but u s u a l l y 
j o i n e d l o a f i n g f l o c k s . The l o a f i n g area thus, i n a d d i t i o n to 
being a r e s t i n g place between feeding bouts, also serves as a place 
i n which g u l l s " s i t and w a i t " f o r the main area to become a v a i l a b l e . 
I t must again be emphasised t h a t t h i s p a t t e r n d i d vary to some 
extent and, d u r i n g periods of very prolonged disturbance on the 
main area, the percentage of b i r d s f o r a g i n g on the secondary area 
increased. 
( 6 ) Time spent feeding by i n d i v i d u a l s 
I t i s extremely d i f f i c u l t to keep a marked g u l l under 
constant surveilance f o r long periods when feeding. The b i r d 
moves over the feeding area and may be l o s t from view f o r v a r y i n g 
time i n t e r v a l s . However, when a b i r d is l o a f i n g or r o o s t i n g , i t 
i s possible to observe the d u r a t i o n of periods during which the 
b i r d i s known not to be feeding. I n d i v i d u a l Herring Gulls were 
observed to remain on l o a f i n g areas f o r as much as 3 hour periods, 
during which time other g u l l s were o f t e n feeding. Table 15 
shows the mean l o a f i n g time f o r 4 b i r d s observed on d i f f e r e n t 
days. There was no evidence of any abnormal disturbances which 
prevented the b i r d s from feeding during the time i n which they 
were l o a f i n g . These f i g u r e s represent only the minimum l o a f i n g 
time. 
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Table 15 
Maximum Time Herring Gulls Could Have Spent Feeding, Based on Time 
Observed Loafing 
Mean time observed $ Time not Maximum $ Time 
l o a f i n g Feeding L e f t for Feeding 
2.4 hrs 34 39 
Using a p o t e n t i a l t o t a l time at the t i p of 7 hours, these 
b i r d s d e f i n i t e l y d i d not feed f o r 34$ of t h i s time, Feeding would 
have been possible f o r a maximum of 60$ of the remaining 4.6 hours; 
t h i s means t h a t the b i r d s could have fed f o r 3.3 hrs , i . e . a maximum 
of 39$ of the 7 hours spent a t the t i p . I t i s most u n l i k e l y t h a t 
the b i r d s were feeding the whole of the a v a i l a b l e time during which 
they were not l o a f i n g : i t i s not known f o r example how much of t h i s 
time was spent r o o s t i n g i n f i e l d s adjacent to the t i p . Since 
a c t i v e feeding took place 30 -• 40$ of the time d u r i n g which Herring 
Gulls were present on the t i p , and involved on average 34$ of the 
b i r d s , i n d i v i d u a l g u l l s w i l l spend i n the region of 10 - 14$ o f 
t h e i r time feeding i n the main area. S i m i l a r l y , p a t r o l l i n g took 
place 60 - 70$ of the time, i n v o l v i n g 24| of the b i r d s : i n d i v i d u a l 
g u l l s using t h i s secondary area w i l l spend 14 - 17$ of t h e i r time 
feeding. 
These observations suggest t h a t an i n d i v i d u a l Herring G u l l 
spends only a r e l a t i v e l y small percentage o f i t s time feeding a t 
a refuse t i p , probably around 10 - 17$ depending upon the area u t i l i s e d . 
This i s not governed s o l e l y by disturbance f a c t o r s which prevent 
the b i r d s from feeding. Lloyd (1968) stated t h a t Herring Gulls 
f e e d i n g / 
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feeding i n l a n d i n the Ythan V a l l e y , Aberdeenshire spent under h a l f 
t h e i r time feeding, w h i l e Pearson (1968) stated t h a t Lesser Black-
backed Gulls feeding on the Fame Islands, Northumberland spent, 
depending on brood s i z e , between 11 and 32% of the a v a i l a b l e time 
f o r a g i n g . Other b i r d species have also been shown to spend only 
a small percentage o f t h e i r time f o r a g i n g , f o r example the Oyster-
catcher 8% (Drinnan, 1957) and the Sea Eagle 17% (Brown, quoted 
by Curio, 1976). 
(7 ) Dif f e r e n c e s between a c t i v e feeding and p a t r o l l i n g 
Food i n the main feeding area i s r e l a t i v e l y more abundant 
and the b i r d s more densely packed i n t h i s area than i n the secondary 
area. The extent to which t h i s a f f e c t s feeding success was studied 
by observing i n d i v i d u a l b i r d s f o r " f o c a l " periods of 1 min d u r a t i o n 
(Altman, 1974). This was the maximum time during which an i n d i v i d u a l 
could be kept under constant surveilance when feeding i n the main 
area. I t was r a r e l y possible t o i d e n t i f y food items taken by 
the b i r d s , though i t was possible t o record when an item was swallowed. 
Feeding success was compared i n the two areas w i t h respect to the 
number of items swallowed per minute of observation. I t i s probable 
however t h a t the q u a l i t y of the food v a r i e d between the two areas, 
and t h a t l a r g e r items were taken i n the main area. The b i r d s may 
also have swallowed non-food items on some occasions. However, 
w i t h respect t o " f i n d i n g something worth swallowing", the mean 
number of swallows/min was 4 times greater i n the main area than 
i n the secondary area and the d i f f e r e n c e between the two areas was 
s i g n i f i c a n t (p = 0.00006) (Table 16). Also recorded were the 
number/ 
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number of aggressive encounters i n which the sample b i r d , e i t h e r 
as aggressor or r e c i p i e n t , was involved/minute o f observation. 
These encounters g e n e r a l l y involved displacement from food or food 
s t e a l i n g and were characterized by hi g h i n t e n s i t y t h r e a t s , jabbing 
and attacks (Tinbergen, 1959). The mean and median number of 
encounters/minute was greater f o r a c t i v e feeding than p a t r o l l i n g 
b i r d s (Table 16). The d i f f e r e n c e was s i g n i f i c a n t (p = 0.00006). 
Table 16 
Mean Number of Swallows and Encounters/minute (x) f o r P a t r o l l i n g 
B i rds and Active Feeding B i r d s . S i g n i f i c a n t d i f f e r e n c e between 
the number of swallows ( l l - 24, Z = 4.70) and number of encounters 
(U = 2 2 , Z = 4.75) 
No. of 
Samples x' Swallows/ Minute Median 
X Encounters/ 
Minute Median 
Active feeding 16 1.33 1 1.81 1 
P a t r o l l i n g 25 0.32 0 0.56 0 
Bir d s feeding i n the main areas thus swallow more items per 
u n i t time than do p a t r o l l i n g b i r d s ; they aTe also i n v o l v e d i n more 
a^jressive encounters per u n i t time than are p a t r o l l i n g b i r d s . 
Using Carrion Crows feeding on hidden pastry l a r v a e , Croze (1970) 
showed t h a t the amount of e f f o r t expended by a b i r d to f i n d each 
food item increases w i t h s c a t t e r i n g of the food. Though on the 
refuse t i p t h e r e i s more d i v e r s i t y of food items than i n Croze's 
experimental s i t u a t i o n , i t i s probable t h a t p a t r o l l i n g b i r d s expend 
more e f f o r t i n f i n d i n g food since they cover a l a r g e r area and f i n d 
fewer items per u n i t time than do b i r d s feeding i n the main area. 
The secondary feeding area i s however a v a i l a b l e f o r longer periods 
and/ 
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and the lower feeding r a t e i n this area may be compensated f o r by 
the longer f o r a g i n g time. Nevertheless, i t i s l i k e l y t h a t the 
higher 
feeding success i n the main area is/due to the superior q u a l i t y o f 
the food items. 
In Royama's (1970) concept of the " p r o f i t a b i l i t y of h u n t i n g " , 
the predator a l l o t s searching time t o the most rewarding patches 
so as t o maximise i t s y i e l d . I t i s p o s s i b l e t h a t p a t r o l l i n g 
b i r d s are those i n d i v i d u a l s which cannot sustain the high l e v e l 
of ac^ressive encounters c h a r a c t e r i s t i c of the a c t i v e feeding 
technique, and would loose the m a j o r i t y of food items found i n 
t h i s area to other b i r d s . Feeding by p a t r o l l i n g could maximize 
food i n t a k e f o r these b i r d s , since, although they must feed f o r 
longer periods, they are able to swallow most of the food items 
which they f i n d . Those b i r d s which can sustain a high l e v e l o f 
aggressive encounters could maximise t h e i r food i n t a k e by feeding 
f o r short bouts on the main area; they w i l l also p r o f i t by 
robbing other g u l l s feeding i n close p r o x i m i t y to them. These 
two feeding techniques, a c t i v e feeding and p a t r o l l i n g could represent 
optimal methods f o r the b i r d s i n v o l v e d , thus being tru e s t r a t e g i e s 
i n the sense defined by Curio (1976) as -
"a hunting 'method', 'technique', or ' t a c t i c ' , t h a t has been shown 
to be f u n c t i o n a l l y superior to any a l t e r n a t e behaviour of the 
predator concerned". 
Curio states however t h a t i f t h i s were the case -
"there would be reason to believe t h a t the 'method' concerned has 
been evolved s p e c i f i c a l l y to cope w i t h a c e r t a i n prey or prey s i t u a t i 
There/ 
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There i s no suggestion here t h a t these behaviours have 
evolved t o cope w i t h refuse t i p s , but r a t h e r t h a t t h i s i n t r a s p e c i f i c 
d i f f e r e n c e i s both acquired and adaptive. The two d i f f e r e n t 
s t r a t e g i e s may r e f l e c t d i f f e r e n t i a l a b i l i t i e s of the b i r d s t o gain 
access to clumped food sources i r r e g u l a r l y a v a i l a b l e on the shore, 
such as c a r r i o n . The p e r i o d i c i t y w i t h which the main area 
becomes a v a i l a b l e may have l e d t o the adoption of a " s i t and 
w a i t " s t r a t e g y by those b i r d s able t o e x p l o i t t h i s area (p.105 ) . 
When the main area i s not a v a i l a b l e f o r e x c e p t i o n a l l y long periods 
some of these b i r d s moveo n t o the secondary area. I t i s also 
possible t h a t , i n the absence of competition from the a c t i v e feeding 
b i r d s , b i r d s may move from the secondary area t o the main area. 
(8 ) I n d i v i d u a l S p e c i a l i s a t i o n 
I t has p r e v i o u s l y been suggested t h a t Herring Gulls may 
s p e c i a l i s e on p a r t i c u l a r food items, both during the breeding 
season (Conder, 1953, Goethe, 1958, H a r r i s , 1965) and o u t w i t h i t 
(Davis, 1975fc). I t has been shown above ( p.109) t h a t i t might 
also be advantageous f o r g u l l s t o s p e c i a l i s e i n a p a r t i c u l a r feeding 
s t r a t e g y , i n c e r t a i n feeding s i t u a t i o n s . I t would be p r e d i c t e d 
from t h i s t h a t b i r d s feeding i n the secondary area would not feed 
i n the main area. A r e l a t i v e l y constant p r o p o r t i o n of b i r d s was 
found t o feed i n the secondary area whether or no the main area was 
a v a i l a b l e : b i r d s feeding i n the main area tended to j o i n l o a f i n g 
(p.105). 
f l o c k s when t h i s area was not a v a i l a b l e / Using c o l o u r - r i n g e d 
i n d i v i d u a l s r e g u l a r l y observed a t t i p s i n t h i s study, i t was p o s s i b l e 
t o / 
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to a s c e r t a i n whether i n d i v i d u a l s do i n f a c t s p e c i a l i s e i n one of 
the two s t r a t e g i e s o u t l i n e d above. 
Twenty-three i n d i v i d u a l l y c o l o u r - r i n g e d a d u l t Herring Gulls 
were r e g u l a r l y observed feeding at t i p s i n the study area on 6 or 
more separate days, and on as many as 31 days. For a l l but one 
of these i n d i v i d u a l s , the feeding s t r a t e g y used was c o n s i s t e n t , 
even when the b i r d s used more than one t i p . The s t r a t e g y used 
was also c o n s i s t e n t between years. 
On the few occasions i n which the main area was d i s t u r b e d 
f o r long periods, (e.g. due to f i r e ) , some b i r d s which c c n s i s t s n t l y 
fed on the main area moved on to the secondary area; they were 
not observed to do so otherwise. Consistent p a t r o l l e r s were never 
observed to use the main area. (The b i r d which used both areas was 
a male, which was not f u l l y mature when ringe d i n 1973. This b i r d 
o r i g i n a l l y used the secondary areas. In the w i n t e r of 1975, now f u l l y 
a d u l t , i t r e g u l a r l y fed on the main area.) Thus i n d i v i d u a l a dults 
d i d s p e c i a l i s e i n a p a r t i c u l a r s t r a t e g y , supporting the idea t h a t 
t h i s represented the optimal feeding s t r a t e g y f o r t h i s b i r d . A 
f u r t h e r 23 Herring Gulls were observed feeding on 3 - 5 separate days 
and each of these i n d i v i d u a l s used the same st r a t e g y on each occasion: 
t h i s was t h e r e f o r e taken as r e p r e s e n t a t i v e of the feeding s t r a t e g y 
c o n s i s t e n t l y used by these i n d i v i d u a l s . Of the 45 a d u l t s who used 
a c o n s i s t e n t s t r a t e g y , 29 were male and 16 female. Table 17 shows 
the number o f Herring Gulls of each sex class which were found to 
use c o n s i s t e n t l y e i t h e r feeding s t r a t e g y . There was a s i g n i f i c a n t 
d i f f e r e n c e between the sexes (p < 0 .05) and the p a t r o l l i n g s t r a t e g y 
predominated amongst the females. 
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Table 17• 
The Number of I n d i v i d u a l Male and Female Herring Gulls Which 
C o n s i s t e n t l y Used E i t h e r Feeding Strategy {X'f = 4.2lJ 
Strategy Used Active Feeding P a t r o l l i n g 
Number of males 16 13 
Number of females 3 13 
Females were observed s i g n i f i c a n t l y more o f t e n at t i p s 
other than the r i n g i n g s i t e than males ( p.93)- The frequency 
of s i g h t i n g s a t d i f f e r e n t t i p s was t h e r e f o r e examined f o r b i r d s 
of known feeding s t r a t e g i e s , t o e s t a b l i s h whether or no t h i s i n f l u e n c 
movement between t i p s . Table 18 gives the frequency of s i g h t i n g s 
of b i r d s of known feeding s t r a t e g y at the r i n g i n g and other t i p s . 
Table 18 
Total Number of Sightings of Birds of Known Feeding Strategy a t 
the Ringing and Other Tips 
Ringing Tip Other t i p s 
Male a c t i v e feeders 119 8 
Male p a t r o l l e r s 59 4 
Female a c t i v e feeders 31 1 
Female p a t r o l l e r s 51 14 
There was no s i g n i f i c a n t d i f f e r e n c e i n movement between 
2 
t i p s f o r males using e i t h e r s t r a t e g y , (X^ = 0.46). Active feeding 
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females were however more o f t e n seen at the r i n g i n g s i t e than 
2 
p a t r o l l i n g females, (X^ = 4.37, p<T0.05), but d i d not d i f f e r 
o 
s i g n i f i c a n t l y from a c t i v e feeding males, (X^ = 0.07). P a t r o l l i n g 
females d i f f e r e d s i g n i f i c a n t l y from p a t r o l l i n g males, being more 
2 
of t e n seen at other t i p s , (X^ = 4.9, p < 0.05). 
Thus feeding strategy does not i n f l u e n c e the movement 
between t i p s i n male Herring Gulls; females on the other hand 
are less c o n s i s t e n t to one t i p than males, w i t h the exception of 
those few females which feed i n the main area. These l a t t e r 
are as c o n s i s t e n t to one t i p as are the male b i r d s . This d i f f e r e n c e 
i n behaviour between males and females i s u n l i k e l y to be r e l a t e d 
t o any d i e t a r y d i f f e r e n c e . Spaans (1971), found no d i f f e r e n c e 
i n the d i e t o f male and female Herring Gulls using stomach a n a l y s i s . 
H a r r i s and Hope Jones (1969) and Ingolfsson (1969) also found no 
i n t e r s e x u a l d i f f e r e n c e i n d i e t . B e l o p o l ' s k i i (1961) d i d however 
r e p o r t a d i f f e r e n c e i n d i e t between male and female Herring Gulls 
i n the Barents Sea, the males e a t i n g more f i s h and showing more 
predatory behaviour than females; no s t a t i s t i c a l s i g n i f i c a n c e was 
a t t a t c h e d to these r e s u l t s . 
The i n t e r s e x u a l d i f f e r e n c e i n behaviour w i t h respect to 
movement between t i p s may be r e l a t e d i n some way t o feeding success. 
However when b i r d s were feeding on both the main and secondary 
areas, a sizeable p r o p o r t i o n were also r o o s t i n g and l o a f i n g (p.104). 
I n d i v i d u a l g u l l s were found to spend a small percentage of t h e i r 
time at the t i p engaged i n f o r a g i n g a c t i v i t i e s (p.106), which suggests 
t h a t they obtained s u f f i c i e n t food. Since the main area i s not 
depleted w i t h time spent feeding, f a i l u r e t o feed on t h i s area i s 
u n l i k e l y / 
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u n l i k e l y to represent a " g i v i n g up" by i n d i v i d u a l b i r d s , i n the 
sense o u t l i n e d by Krebs et a l (1974); t h a t i s the i n d i v i d u a l 
"gives up" a p a r t i c u l a r f o r a g i n g area when i t s capture r a t e drops 
below a c r i t i c a l l e v e l such t h a t i t has stopped feeding. The 
secondary area i s depleted w i t h time, though new areas are c o n s t a n t l y 
being formed. F a i l u r e to feed i n t h i s area could be taken as 
i n d i c a t i v e of low f o r a g i n g success r a t h e r than s a t i e t y . However, 
p a t r o l l i n g male b i r d s were as c o n s i s t e n t to one t i p as were those 
which used the main area; i f t h e i r feeding success was c o n s i s t e n t l y 
low, they would be expected to change s i t e more o f t e n . P a t r o l l i n g 
females used other t i p s more o f t e n than d i d a c t i v e feeding females, 
or males which used e i t h e r s t r a t e g y . There was no evidence t h a t 
females feeding i n the secondary area had a lower success than males 
which fed t h e r e , yet they were less consistent to one t i p than the 
males. Chabryzk and Coulson (1976) found t h a t a higher p r o p o r t i o n 
o f females s e l e c t nesting s i t e s away from t h e i r colony of b i r t h 
than do females. Thus females have a tendency to move more than 
males, and t h i s i s also r e f l e c t e d i n t h e i r feeding behaviour. 
The d i f f e r e n t i a l movement between t i p s f o r males and females feeding 
i n the secondary area may t h e r e f o r e be due to a tendency f o r females 
to change feeding s i t e more o f t e n than males, other than when t h e i r 
feeding success i s very high, as w i t h a c t i v e feeding females. 
(9) Use of other kinds of feeding s i t e s 
Though a c t i v e feeding b i r d s were r a r e l y seen at other t i p s i n the 
study area, they were not always present a t the r i n g i n g s i t e . 
During the p e r i o d of i n t e n s i v e searching i n January 1975 ( p.96), 
9 /16/ 
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9/16 of the a c t i v e feeding males were i n v o l v e d , and a l l 3 a c t i v e 
feeding females. The remaining 7 a c t i v e feeding males d i d not 
attend the t i p during t h i s p e r i o d . Though the b i r d s could have 
attended the t i p on 7 days, the mean attendance f o r male a c t i v e 
feeding b i r d s was 3 days (Median = 3 ) , and f o r females 4.3 (Median = 4 ) . 
To what extent t h i s r e f l e c t s the use of other feeding s i t e s w i t h i n 
the study area, (or p o s s i b l y even t i p s o u t w i t h the study area), 
i s unknown. Spaans showed t h a t w e l l fed Herring Gulls could withstand 
more than 1 week of f a s t i n g , and r e s t o r e t h e i r weight w i t h i n only 
a few days. The Herring Gull i s thus w e l l adapted to an i r r e g u l a r 
food supply (Spaans, 1971). The p o s s i b i l i t y t h a t the a c t i v e 
feeding b i r d s d i d not feed on the days when they d i d not attend the 
t i p thus cannot be discounted. I t does however seem u n l i k e l y . 
The b i r d s may have fed on the coast or elsewhere on these days. 
Three of the c o l o u r - r i n g e d a d u l t s have been observed fo r a g i n g i n 
the Teesmouth estuary and 2 have been observed feeding around inshore 
f i s h i n g boats. Davis (1975b) found t h a t w i t h i n a small geographical 
area, Herring Gulls r e s t r i c t themselves to only a few of the possible 
feeding s i t e s . This appears to be the case f o r a c t i v e feeding 
b i r d s i n t h i s study, w i t h respect to refuse t i p s . However refuse 
t i p s were not the only feeding s i t e s used by these b i r d s . 
0-0) Size i n Relation t o Feeding Strategy 
Active feeding i n v o l v e s more agressive encounters than 
p a t r o l l i n g and the r e l a t i v e size of b i r d s employing the d i f f e r e n t 
s t r a t e g i e s could be important. 
Male/ 
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Male Herring Gulls are, on average, s i g n i f i c a n t l y l a r g e r 
o v e r a l l than females (p«29 ). I f size i s r e l a t e d t o dominance, 
as found by F r e t w e l l (1968) f o r Juncos, t h i s could account f o r the 
f a c t t h a t the m a j o r i t y of females used the p a t r o l l i n g s t r a t e g y . 
Since the m a j o r i t y of the col o u r - r i n g e d b i r d s were weighed and 
measured at the time of capture, i t was possible t o examine size 
i n r e l a t i o n t o feeding s t r a t e g y . Table 19 gives the mean weights 
and wing lengths of male b i r d s which used each of the two s t r a t e g i e s ; 
there was no s i g n i f i c a n t d i f f e r e n c e between the two on e i t h e r measurement, 
and thus there i s no evidence to suggest t h a t males which feed on 
the main area are l a r g e r than those which do not. 
Table 19 
Mean Weight and Wing Lengths of Males Using E i t h e r Feeding Strategy. 
No s i g n i f i c a n t d i f f e r e n c e i n Weight ( t : 0.58, 23df) or Wing Length 
"HT= 0.97, 18df). 
No. of b i r d s Mean S. Devia t i o n 
P a t r o l l i n g males: 
Wing Length (mm) 11 425 9.5 
Weight (gms) 12 1040 94.7 
Active feeding males: 
Wing Length (mm) 9 421 8.4 
Weight (gms) 13 1010 92.5 
Table 20 gives the weights and wing lengths o f the a c t i v e 
feeding females ( b i l l depths are also given). 
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Table 20 
Weights, Wing Lengths and B i l l Depths of Female Herring Gulls 
Which C o n s i s t e n t l y Fed on the firaj*n Area 
Weight (gms) Wing Length (mm) B i l l Depth (mm) 
805 402 17.4 
854 414 17.2 
906 418 17.6 
Two of these females were p a r t i c u l a r l y l a r g e b i r d s , and one 
i s c l a s s i f i e d as a Scandinavian female on the basis of the c r i t e r i a 
o u t l i n e d i n Chapter 4. I t i s thus possible t h a t , i n 2 of the three 
cases, the l a r g e r size of these females was a c o n t r i b u t o r y f a c t o r 
to t h e i r feeding i n the main area. 
( i l l Immature Behaviour 
Immature Herring Gulls were found to predominate a t other 
feeding s i t e s i n the area (p.68 ) and t o be less c o n s i s t e n t t o one 
t i p i n the study area than were the a d u l t s ( p.93)- Eight Herring 
Gulls ringed at Whitton t i p were observed feeding from f i s h i n g boats 
i n the area; 6 of these were immatures. Another 2 immatures 
were observed feeding i n the l i t t o r a l zone i n the Teesmouth area. 
Feeding s t r a t e g i e s of immatures observed feeding on 6 or more days 
were i d e n t i f i e d ; 4 c o n s i s t e n t l y fed i n the secondary area, and 3 
i n the main area. 
I t was also found t h a t , a f t e r disturbance, immature Herring 
Gulls returned t o the feeding area before a d u l t s , though generally 
by 
preceded/Black-headed Gu l l s . This was also t r u e d u r i n g b a i t i n g 
procedures/ 
117. 
procedures ( p.10). S i m i l a r l y , Kadlec (1964) found t h a t immature 
Herring Gulls were more d i f f i c u l t to deter from feeding areas than 
a d u l t s and Drury and Smith (1968) also found t h a t young g u l l s were 
f i r s t to resume feeding a f t e r disturbance. 
Begging c a l l s were heard on the t i p s i n August and September. 
On one occasion, an a d u l t was observed to r e g u r g i t a t e food f o r a 
f i r s t year b i r d on 24 September, 1974, on a l o a f i n g area of Whitton 
t i p . Drury and Smith (1968) reported t h a t a d u l t s were observed 
feeding j u v e n i l e s many times i n August on mudflats and dumps i n 
Maine. Adults feeding young i n w i n t e r i s probably r a r e , though 
Fisher and Lockley (1954) reported t h a t j u v e n i l e Herring Gulls do 
f r e q u e n t l y f o l l o w a d u l t s i n autumn c a l l i n g f o r food, and t h a t an 
ad u l t may respond to the begging of a j u v e n i l e not ne c e s s a r i l y i t s 
own. Nevertheless a d u l t s have been observed feeding young i n January 
(Brown 1945), March (Lloyd, 1945) and throughout the w i n t e r (Holley, 
1970). 
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CHAPTER 6 
THE UTILISATION OF TOWNS AS NESTING AREAS 
BY HERRING GULLS IN NORTHEAST ENGLAND 
INTRODUCTION 
The incidence of r o o f t o p nesting by g u l l s i n the B r i t i s h 
I s l e s , a r e l a t i v e l y r a r e occurrence p r i o r to 1940, has increased 
g r e a t l y i n recent years. Herring, Lesser Black-backed, Great 
Black-backed, Common and Ki t t i w a k e G u l l s have a l l been recorded 
nesting on b u i l d i n g s i n B r i t a i n : the main species so doing a t 
present are Herring and Lesser Black-backed Gu l l s . The f i r s t 
B r i t i s h g u l l colonies on i n h a b i t e d b u i l d i n g s involved Herring 
G u l l s , and were reported from Cornwall e a r l y t h i s century; these 
were followed by colonies i n Dover and elsewhere i n southern 
England i n the e a r l y 1930's, i n Northeast England, I r e l a n d and 
Wales i n the l a t e 1930's and e a r l y 1940's, and more r e c e n t l y 
i n Scotland. Rooftop nesting g u l l s are not confined to the 
B r i t i s h I s l e s , and Cramp (1971) has provided a review o f the 
incidence of such nesting i n other c o u n t r i e s . In Northeast 
England, g u l l s nest on b u i l d i n g s i n Berwick-on-Tweed, B l y t h , 
Newcastle-upon-Tyne, North Shields, South Shields, Sunderland and 
Hartle p o o l . ( F u l l d e t a i l s are given i n appendices 4 - 7 ) . 
Herring Gulls predominate i n a l l of these towns; only 6 
p a i r s of Lesser Black-backed Gulls nested on b u i l d i n g s i n Northeast 
England during 1976; 3 i n Sunderland, 1 i n Newcastle and 2 i n 
South/ 
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South Shields. Though i n o v e r a l l numbers the Lesser Black-back 
outnumbers the Herring Gull a t more " n a t u r a l " breeding s i t e s i n 
Northeast England, i t i s l a r g e l y concentrated on the Fame Islands 
i n t h i s area. The two l a r g e s t r o o f t o p colonies i n Northeast 
England, Sunderland and South Shields, were studied throughout 
the 1974-1976 breeding seasons. 
1. DISTRIBUTION OF NESTS IN TOWNS 
Gulls nesting on ro o f t o p s do not occur randomly d i s t r i b u t e d 
over the area of a p a r t i c u l a r town, but are formed i n t o one or 
more nesting groups. They o f t e n tend, at l e a s t i n i t i a l l y , to 
be concentrated i n the town centre regions, on the r e l a t i v e l y 
high and undisturbed b u i l d i n g s c h a r a c t e r i s t i c of these areas. 
In South Shields, 58$ of the Herring Gulls nesting i n the town 
were concentrated i n the town centre, and i n Sunderland 55$. 
In both towns, the nests o u t w i t h the town centre area were not 
dispersed over the town, but occurred i n groups o f v a r i a b l e s i z e . 
Nesting i n i s o l a t i o n was r a r e , as has been reported elsewh'ere 
(e.g. Chabrzyk and Coulson, 1976). In 1974r p r i o r t o any c u l l i n g 
of g u l l s i n e i t h e r town, a few p a i r s were found to be nesting 
i n comparative i s o l a t i o n from other nesting g u l l s . Two p a i r s 
nested more than 100 metres from the nearest neighbouring g u l l ; 
a f u r t h e r 6 were between 50 - 100 metres and 8 between 30 - 50 
metres from other g u l l nests. Nevertheless, though a p a i r appeared 
to be n e s t i n g i n an i s o l a t e d p o s i t i o n , t h i s may not have been 
the case when the nesting t e r r i t o r y was f i r s t e s t a b l i s h e d ; the 
use/ 
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use o f nesting deterents on adjacent s i t e s may have e f f e c t i v e l y 
removed neighbouring p a i r s . 
The d e n s i t y of the nesting b i r d s , even w i t h i n the 
town centre areas, does however tend to be much lower than 
i n more " n a t u r a l " colonies. The d i s t r i b u t i o n of nests w i t h i n 
a p a r t i c u l a r area i s governed, to some extent, by the a v a i l a b i l i t y 
of nesting s i t e s . Only a small p r o p o r t i o n of the area of a 
town i s a v a i l a b l e t o nesting g u l l s , and they are confined to 
those r o o f t o p s s u i t a b l e f o r n e s t i n g . B u i l d i n g s e s s e n t i a l l y 
f u n c t i o n as a series of "stacks", only some of which support 
a l i m i t e d number of nesting s i t e s . Parsons (1976) found the 
most common nesting density of the Herring Gull on the I s l e 
of May to be 4 - 7 nests w i t h i n a 15 f t (4.6 metres) radius 
around a p a r t i c u l a r nest. In towns observed during the present 
study, r a r e l y were more than 1 - 2 nests found w i t h i n a 15 f t 
radius around any nest. D e n s i t i e s higher than t h i s were 
recorded only on f l a t r o o f s which supported m u l t i p l e nesting 
s i t e s ; the maximum number of other recorded nests w i t h i n a 
15 f t r a d i u s around a p a r t i c u l a r nest was 6. Though g u l l s 
i n towns e x h i b i t a strong tendancy to nest i n groups, the nature 
o f the nesting s i t e s enforces a r e l a t i v e l y low nesting d e n s i t y 
on the b i r d s since, due to the i r r e g u l a r i t i e s o f the ro o f t o p s 
and the spaces between b u i l d i n g s , the number of nesting s i t e s 
i n close p r o x i m i t y to other g u l l s i s l i m i t e d . 
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2.. NUMBERS OF BREEDING PAIRS 
The numbers of nesting p a i r s of Herring G u l l s were counted 
i n South Shields and Sunderland i n the 1974 - 1976 breeding seasons. 
Censusing commenced e a r l y i n May each year, and was done whenever 
pos s i b l e by counting the number of nests, e i t h e r from vantage 
p o i n t s or by v i s i t i n g r o o f s ; i n the few areas where nests 
could not be seen and access to the r o o f s was not p o s s i b l e , the 
numbersof g u l l s frequenting the area were taken as i n d i c a t i v e 
o f the number of nests. The m a j o r i t y of the counts were based 
on a c t u a l nests. 
(1) South Shields 
The f i r s t records o f Herring Gulls nesting i n South Shields 
date from 1963 (F. Grey, pers. comm.); t h i s i n v o lved only a 
small number of b i r d s , less than 5 nesting p a i r s . Since then 
the numbers have increased s t e a d i l y , but documentation of the 
size 
a c t u a l colony/is poor. In 1971, i t was reported t h a t more 
than 100 p a i r s o f Herring Gulls nested i n South Shields (Durham 
County B i r d Report, 1971). Table 1 gives the number of p a i r s 
o f Herring Gulls which nested i n South Shields i n 1962 and 1971, 
and i n each of the 3 years d u r i n g which counts were made during 
the present study. 
The average annual r a t e o f increase i n the number of 
nesting p a i r s o f Herring Gulls i n South Shields between 1963 and 
1971 was 47$, and 29% between 1971 and 1974. This suggests 
t h a t there was an i n i t i a l p e r i o d ofvery r a p i d growth i n the e a r l y 
stages of c o l o n i s a t i o n of the town, and t h a t as the colony size 
increased/ 
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increased, the r a t e of growth decreased to some exte n t , though 
the colony was s t i l l expanding r a p i d l y . In 1975, c u l l i n g o f g u l l s 
a t nest s i t e s was undertaken by the l o c a l a u t h o r i t y i n South 
Shields e a r l y i n the breeding season,between March and May, i n 
an attempt to reduce the numbers of nesting b i r d s (pl42-); 
t h i s was confined to r e s i d e n t i a l areas on the periphery of the 
colony. In 1976 c u l l i n g was repeated, and a f f e c t e d also the 
c e n t r a l areas of the town where the number of nesting b i r d s was 
greatest. This caused considerably more d i s r u p t i o n . Thus, 
while there was a s l i g h t decrease i n the number o f nesting p a i r s 
i n the years during which c u l l i n g took place (Table l ) , i t i s 
necessary t o take i n t o c onsideration the number of b i r d s removed 
from the popula t i o n due to c u l l i n g measures. This enables an 
estimate to be made of the extent to which the colony size increased 
between these years. The equivalent of 75 p a i r s of Herring 
G u l l s were removed i n 1975, and 94 p a i r s i n 1976 (Table l ) . 
Thus a t the onset o f the breeding season and p r i o r t o c u l l i n g 
operations, a minimum of 291 p a i r s o f Herring G u l l s were present 
i n South Shields I n 1975; t h i s represents an increase o f 23$ 
over the 236 p a i r s which nested i n 1974 ( T a b l e l ) . In 1976, 
303 p a i r s were present a t the onset of the breeding season, 
representing an increase of 40$ over the 216 p a i r s which remained 
i n 1975 (Table l ) . C u l l i n g i n the c e n t r a l area o f the town 
was t h e r e f o r e followed by a 40$ increase i n the number of g u l l s 
h o l d i n g t e r r i t o r i e s i n the town the f o l l o w i n g year. This increase 
wa s/ 
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Table 1. 
Number of p a i r s o f Herring Gulls which nested i n South Shields 
i n a l l years f o r which counts were a v a i l a b l e , and the number 
of p a i r s present each year p r i o r to c u l l i n g operations i n 1975 
and 1976. 
1963 1971 1974 1975 1976 
No. of b i r d s shot e a r l y 
i n the breeding season 0 0 0 151 188 
No. of p a i r s which nested 
( a f t e r any c u l l i n g 
completed) ca.5 100 + 236 216 209 
No. of p a i r s present p r i o r ca.5 100 + 236 291 303 
to any c u l l i n g 
Increase i n numbers 
since the previous year - average average 23% 40% 
47% 29% 
p.a. p.a. 
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was greater than t h a t recorded since 1971, but s i m i l a r t o t h a t 
recorded during the period of very r a p i d growth between 1963 and 
1971 (Table l ) . Chabrzyk and Coulson (1976) suggested t h a t , while 
the denser areas of a g u l l colony are more a t t r a c t i v e to p o t e n t i a l 
r e c r u i t s , t h i s i s counteracted by the d i f f i c u l t y of e s t a b l i s h i n g 
a t W x i t o r y i n t h i s area; only 16% of r e c r u i t s a t t r a c t e d to a 
high d e n s i t y area r e t a i n e d a t e r r i t o r y , as compared w i t h 71$ i n 
a low den s i t y area. Though held at a comparatively low density 
due to the nature of the nesting s i t e s , the m a j o r i t y of the g u l l s 
i n South Shields nest i n the c e n t r a l area of the town. I t i s 
th e r e f o r e probable t h a t t h i s area w i l l a t t r a c t most of the p o t e n t i a l 
r e c r u i t s . A l i m i t e d t h i n n i n g out of the c e n t r a l area i n 1975 
may have enabled a much greater p r o p o r t i o n of r e c r u i t s to become 
established i n the f o l l o w i n g year than would otherwise have been 
the case. 
(2) Sunderland 
The f i r s t d e f i n i t e records of Herring Gulls nesting i n 
Sunderland i n the town centre area date from 1964, i n v o l v i n g 
approximately 5 p a i r s . In 1971 50 p a i r s were reported nesting 
i n t h i s area (Durham County B i r d . Report, 197^. In Sunderland, 
the nesting Herring Gulls f a l l i n t o two main groups: those 
concentrated i n the town centre (Monkwearmouth area) near the 
mouth of the River Wear, and those lJr km f u r t h e r u p r i v e r (Alexandria 
area) on large s h i p b u i l d i n g sheds. The i n f o r m a t i o n a v a i l a b l e 
f o r the Alexandria area i s l i m i t e d to counts made during the present 
study/, 
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study, and i t i s not known when t h i s area was f i r s t colonised. 
The numbers of p a i r s of Herring Gulls which nested i n Sunderland 
i n each of the years during which counts were made are 
given i n Table 2. In the Monkwearmouth area the p a t t e r n i s 
s i m i l a r to t h a t recorded i n South Shields, an i n i t i a l period 
of very r a p i d growth being followed by a slowing o f the growth 
r a t e as the colony size increased. No c u l l i n g o f Herring 
Gulls took place i n Sunderland i n 1974 or i n 1975; i n 1976 
la r g e numbers ot g u l l s (ca 600) were shot on the premises 
of Austin and P i c k e r s g i l l L td, i n the Alexandria area of the 
town. Not a l l o f these b i r d s were of breeding age, and a 
p r o p o r t i o n of the a d u l t s d i d not belong to the population nesting 
i n Sunderland. I t i s not known t h e r e f o r e how many g u l l s were 
removed from the breeding p o p u l a t i o n by t h i s measure. Between 
1974 and 1975, there was a 20% increase i n the numbers o f g u l l s 
n e s t i n g i n the Alexandria area; shooting i n 1976 reduced the 
numbers from 94 to 58 p a i r s . The numbers nesting i n the 
Monkwearmouth area increased by 30% i n 1976^ as compared w i t h 
o n l y 10% i n 1975. I t i s t h e r e f o r e possible t h a t some b i r d s , 
deterred from nesting i n the Alexandria area due t o the disturbance 
e a r l y i n the breeding season, moved i n t o the Monkwearmouth area. 
The increase i n the number ot Herring Gulls nesting i n the 
town as a whole between 1974 and 1975.,prior to c u l l i n g operations, 
was 17%. 
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Table 2 
The number of p a i r s of Herring Gulls which nested i n the two 
areas of Sunderland i n a l l years f o r which counts were a v a i l a b l e . 
Monkwearmouth 
Area 
Increase i n 
Numbers since 
the previous year 
Alexandria 
Area 
Increase i n 
numbers since 
the previous year 
1964 c. a. 5 9 
1971 c.a.50 average 39$ p.a. 
1974 91 average 22$ p.a. 
1975 100 10$ 
1976 131 30$ 
? 
75 
94 
58 
20$ 
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3. SOURCE OF THE BREEDING BIRDS 
I t has f r e q u e n t l y been stated or i m p l i e d t h a t young 
Herring Gulls r e t u r n to t h e i r colony of b i r t h to breed on 
reaching m a t u r i t y (Gross, 1940; Paynter, 1949; Tinbergen, 1953; 
H a r r i s , 1970 and Davis, 1973). The evidence f o r t h i s general-
i s a t i o n i s l a r g e l y i n d u c t i v e , o t t e n based on observations ot 
a number ot marked i n d i v i d u a l s breeding i n t h e i r n a t a l areas. 
Extensive searches i n colonies other than the n a t a l colony are 
r a r e l y undertaken; where Herring Gulls have been found breeding 
i n colonies other than those i n which they were born, t h i s i s 
u s u a l l y held as an exception to an otherwise general r u l e 
(e.g. Spaans, 1971). On the other hand, Drury and Nisbet (1972) 
concluded t h a t as many as one t h i r d o f a d u l t Herring Gulls may 
breed i n areas other than t h e i r n a t a l colony. Ludwig (1963) 
and Chabrzyk and Coulson (1976) have suggested t h a t t h i s i n t e r -
colony d i s p e r s i o n could i n v o l v e as many as 60 - 65$ of the s u r v i v i n g 
young. I t i s d i f f i c u l t t o e s t a b l i s h movement between colonies 
i n the absence o f extensive r i n g i n g programmes, coupled w i t h 
searching over a wide area. On the I s l e o f May i n the F i r t h 
of Forth, 15,000 young Herring Gulls were ringed by Parsons 
(1971) and the l a t e M. Emmerson between 1966 and 1969; i n a d d i t i o n 
to B.T.O. numbered metal r i n g s , these b i r d s were also given 
coloured d a r v i c r i n g s which i d e n t i f i e d t h e i r year and place o f 
b i r t h . Chabrzyk and Coulson (1976), on the basis o f the number 
ot these marked b i r d s found breeding on the I s l e o f May i n l a t e r 
years,/ 
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years, concluded t h a t about 65$ of the s u r v i v i n g young d i d not 
r e t u r n t o t h e i r n a t a l colony t o breed. In Sunderland and South 
Shields 21 of these ringed b i r d s have been found breeding i n 
1974 and 23 i n 1975. Since only 41$ ot the t o t a l number of 
young fledged from the I s l e o f May were a c t u a l l y r i n g e d , t h i s 
must be taken i n t o account i n e s t i m a t i n g the percentage o f the 
t o t a l breeding population i n these towns which fledged from the 
I s l e of May i n these years. This was done f o r 1975, f o r both 
South Shields and Sunderland (Table 3 ) . 
Table 3 
Proportion of Herring Gulls fledged from the I s l e of May breeding 
i n South Shields and Sunderland. This i s based on the number 
of marked g u l l s found breeding i n these towns and the percentage 
of young marked a t f l e d g i n g 
., ,. , ,. % of breeding d _ _ . No. ot breeding , % from I s l e u- J • J p o pulation ,. b i r d s ringed ^ . , o t May _ ringed ' 
South Shields 11 5.3 13 
Sunderland 13 6.7 16 
These f i g u r e s take i n t o c o n s i d e r a t i o n only those Herring 
Gulls fledged from the I s l e ot May and can probably be doubled 
to account f o r the other g u l l colonies i n the Forth area. Moreover, 
they are based only on recruitment i n t o Sunderland and South Shields 
from 4 year classes o f g u l l s , fledged between 1966 and 1969. 
Since very l i t t l e r i n g i n g took place p r i o r to t h i s date, r e c r u i t s 
f l e d g e d / 
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fledged before 1966 cannot be i d e n t i f i e d - The Forth area i s 
c l e a r l y a major source of r e c r u i t s i n t o r o o f t o p colonies i n 
Sunderland and South Shields. Northeast England i s a w i n t e r i n g 
area f o r g u l l s fledged from the I s l e of May (Parsons, 1971, 
also p.23 )' A number o f b i r d s have thus taken up nesting i n 
t h e w i n t e r i n g areas. 
From the d i s p a r a t e s e x - r a t i o of b i r d s known to have 
returned to the I s l e of May to breed, Chabrzyk and Coulson (1976) 
suggested t h a t p r o p o r t i o n a t e l y more male than female Herring Gulls 
do not r e t u r n to t h e i r n a t a l colony to breed, and 70% of 
males and females r e s p e c t i v e l y ) . Consequently i t i s to be 
expected t h a t more females would be found breeding elsewhere 
than males. By observing the behaviour of the b i r d s a t t h e i r 
nest s i t e s , i t was possible to determine the sex of 18 o f the I s l e 
of May ringed g u l l s i n South Shields and Sunderland; 12 of these 
b i r d s were female, and 6 were male. Thus twice as many emigrant 
females were i d e n t i f i e d as males. This does not d i f f e r s i g n i f i c a n t l y 
from the expected values c a l c u l a t e d by Chabrzyk and Coulson 
(1976) and supports t h e i r suggestion t h a t females are more l i k e l y 
to nest away from the n a t a l area than males. 
4. TYPES OF NESTING SITES USED IN TOWNS 
Herring Gull r o o f t o p nests are most commonly found on 
I 
r e s i d e n t i a l and commercial p r o p e r t i e s . Towns may resemble, to 
a Herring Gull at l e a s t , the i r r e g u l a r rocky outcrops c h a r a c t e r i s t i c 
of " n a t u r a l " s i t e s . Sunderland was the only large B r i t i s h 
r o o f t o p / 
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r o o f t o p g u l l colony outside of the B r i s t o l Channel area known 
to have appreciable numbers of g u l l s nesting on i n d u s t r i a l 
p r o p e r t i e s i n 1976; 50$ of the nests i n t h i s town were on i n d u s t r i a l 
sheds. In the B r i s t o l Channel area, g u l l s were nesting on 
i n d u s t r i a l p r o p e r t i e s i n Port Talbot, B r i s t o l and Gloucester. 
At the present time, no clear cut d i f f e r e n c e s have been detected 
i n the types o f s i t e s used by Herring and Lesser Black-backed 
CjUlls on b u i l d i n g s ; the main d i f f e r e n c e between them seems to 
be i n t h e i r geographical d i s t r i b u t i o n (p.157). 
The nature of the nesting s i t e s used by g u l l s i n towns i s 
extremely v a r i a b l e . The most common s i t e i s where the nest i s 
wedged between the pots on top of chimney stacks; nests s i t u a t e d 
i n the crevices between the chimney stack and the roo f are also 
very common, as are those on top of dormer windows. The f l a t 
r o o f s of modern b u i l d i n g s are also used, and a s i n g l e r o o f o f t e n 
supports a la r g e number of nests. On i n d u s t r i a l premises, the 
nests tend to occur on the sloping r o o f s of warehouses and large 
sheds. The types o f nesting s i t e s used by g u l l s on b u i l d i n g s 
were broadly c l a s s i f i e d i n t o 5 main categories; those on f l a t 
r o o f s (Figure l ) , on chimney stacks (Figure 2 ) , sloping r o o f s 
(Figure 3 ) , ledges (Figure 4) and a f i f t h r a t h e r heterogenous 
category defined simply as "others". The d i s t r i b u t i o n s of s i t e 
types recorded i n Sunderland and South Shields i n 1974 and 1975 
( p r i o r to major d i s r u p t i o n s i n e i t h e r town) are given i n Table 4: 
also given, f o r comparison, i s the i n f o r m a t i o n a v a i l a b l e f o r two 
other r o o f t o p colonies i n Hastings and St a i t h e s . 
There/ 
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Figure- 1: H e r r i n g G u l l n e s t on a f l a t r o o f . 
F i g u r e 2: H e r r i n g G u l l nest between t h e pots 
on top o f a chimney s t a c k . 
F i g u r e 1. 
< 
• l k u r e 2 
t 
•» \ 
F i g u r e J: H e r r i n g G u l l nest supported by v e n t i l a t i o n 
s h a f t s on a s l o p i n g r o o f . 
F i g u r e 4= H e r r i n g G u l l nest on a ledge. 
F i g u r e 3. 
V 
r i g u r e 4 
• t 
1 
1 
1 > < 
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Table 4 
The d i s t r i b u t i o n of s i t e types used by Herring Gulls nesting on 
b u i l d i n g s i n 4 towns i n B r i t a i n . S i g n i f i c a n t d i f f e r e n c e between 
Synderland and South Shields i n 1974, X? = 45.5 and i n 1975 
= 36.0 (Ledges and others combined f o r a n a l y s i s " ) -
Town Year C h i m n e V Sloping F l a t No.Sites Town Year s t a c k s Roofs Roofs L e d g e s U t h 6 r s Counted nesting 
T o t a l No. 
l e s t i 
Pairs 
South Shields 1974 33$ 16$ 35$ 8$ 8$ 210 236 
South Shields 1975 36$ 10$ 40$ 11$ 3$ 166 209 
Sunderland 1974 15$ 46$ 32$ 4$ 3$ 148 166 
Sunderland 1975 18$ 41$ 32$ 9$ 0 142 194 
Hastings* 1976 64$ 30$ 5$ 1$ - 198 198 
S t a i t h e s * 1976 71$ 23$ 6$ _ _ 78 78 
* Counts f o r Hastings and Sta i t h e s supplied by H.A.R. Cambell and 
R. Morgan r e s p e c t i v e l y during the 1976 Census of Gulls Nesting 
on B u i l d i n g s i n B r i t a i n and I r e l a n d . 
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There wasro s i g n i f i c a n t d i f f e r e n c e between years 1974 
and 1975 f o r the d i s t r i b u t i o n w i t h i n South Shields or f o r the 
d i s t r i b u t i o n i n Sunderland. Between the two towns however 
the d i s t r i b u t i o n was s i g n i f i c a n t l y d i f f e r e n t i n both years 
(p 0.001). A p r o p o r t i o n a l l y greater number of nests occurred 
on chimney stacks i n South Shields, and on sloping r o o f s i n 
Sunderland. This d i f f e r e n c e i s l a r g e l y due t o the use o f 
i n d u s t r i a l premises i n Sunderland. 
Nests on chimney stacks were generally confined to those 
which supported 4 or more pots set i n a square or rectangular 
fashion, and above ca 25 cms i n h e i g h t ; t h i s was necessary f o r 
s u f f i c i e n t anchorage o f the nest. On sloping r o o f s , there 
was a tendancy f o r nests to be buttressed by an u p r i g h t s t r u c t u r e 
such as v e n t i l a t i o n shafts e t c . (Figure 3 ) . This was t r u e f o r 
both towns; there was no s i g n i f i c a n t d i f f e r e n c e between the 
two and the incidence of unsupported nests on sloping r o o f s was 
low (Table 5 ) . Where such nests d i d occur, they were 
i n v a r i a b l y b u i l t up on one side so as to render the nest cup 
h o r i z o n t a l . 
Table 5 
Number ofbu t t r e s s e d and unfcuttressed Herring Gull nests in^Sunderland 
and South Shields i n 1974. (No s i g n i f i c a n t d i f f e r e n c e , x!T - 0.35). 
No. of Buttressed Nests No. of unhj stressed nests 
Sunderland 63 (90$) 7 (10$) 
South Shields 29 (83$) 6 (17$) 
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On f l a t r o o f s , the m a j o r i t y of nests were constructed 
against w a l l s or parapets surrounding the edges of the r o o f s . 
Figure 5 shows the d i s t r i b u t i o n o f 16 nests found i n one f l a t r oof 
i n Sunderland; the unprotected edge was avoided, and 13 (81$) 
of the nests were constructed against a w a l l . There was no 
s i g n i f i c a n t d i f f e r e n c e between the two towns w i t h respect to 
t h i s tendency (Table 6 ) . 
Table 6 
Number of Herring G u l l nests on f l a t r o o f s i n South Shields and 
Sunderland which were and were not constructed against a w a l l . 
2 
^No s i g n i f i c a n t d i f f e r e n c e , X. = 2.27.) 
No. o f nests against w a l l s No. of nests not 
against w a l l s 
South Shields 58 (79$) 15 (21$) 
Sunderland 43 (88$) 6 (12$) 
5. BREEDING SUCCESS OF GULLS IN TOWNS 
The breeding success o f g u l l s nesting i n Sunderland and 
South Shields was measured between 1974 and 1976. Since the 
colonies are r e l a t i v e l y small, i t was possible to record the 
number of chicks reaching f l e d g i n g age per nest, provided the nest 
could be viewed. This was pos s i b l e f o r more than 60$ of the 
nests i n both towns. Table 7 gives the breeding success of 
g u l l s nesting i n both towns expressed as the average number of 
chicks s u c c e s s f u l l y fledged per p a i r . In 1976, the breeding 
success/ 
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Figure 5: The d i s t r i b u t i o n of 16 nests on a f l a t r o o f i n 
Sunderland. Nests are i n d i c a t e d as dots. The 
double o u t l i n e i n d i c a t e s a walled edge, and the 
s i n g l e o u t l i n e an unprotected edge. Note t h a t the 
f r e e edge i s avoided, and a l l but 3 nests are i n 
p r o x i m i t y t o a w a l l . (Scale ca 1 mm - 2 metres). 
3 
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success i n c u l l e d areas of both towns was low, due t o extensive 
disturbance o f those b i r d s which survived; f i g u r e s are given 
i n Table 7 f o r both d i s t u r b e d and undisturbed areas i n 1976. 
P r i o r to the disturbance i n 1976, these f i g u r e s are high i n comparison 
w i t h those from more t r a d i t i o n a l colonies. Parsons (1971) 
recorded an average breeding success of between 0.8 and 0.9 young/ 
p a i r f o r Herring Gulls nesting on the I s l e of May. D a r l i n g (1938) 
recorded an average o f between 0=78 and 1=13 young fledged per 
p a i r on P r i e s t I s l a n d , Scotland, Paynter (1949) 0.9 young/pair on 
Kent I s l a n d , New Brunswick, Paludan (1951) 0.5 young/pair on 
the B a l t i c Island of Graesholm, Drost e t a l (1961) 0.4 - 0.9 
young/pair i n Wilhelmshaven and Vermeer (1963) recorded 1.0 young/ 
p a i r on Mandarte I s l a n d , B r i t i s h Colombia. Kadlec and Drury 
(1968) recorded a range of breeding success i n colonies on the 
eastern U.S.A. from 0.8 - 1.4 young/pair and Spaans (1975) 
recorded a success o f 1.2 young/pair on the Dutch F r i s i a n I s l a n d 
of T e r s c h e l l i n g . Thus, on n a t u r a l colonies the breeding success 
of Herring Gulls i s ge n e r a l l y much lower than t h a t recorded i n 
towns i n t h i s study. 
The hatching and f l e d g i n g success of g u l l s n e s t i n g on 
3 r o o f t o p s which supported m u l t i p l e nesting s i t e s was studied i n 
1974. Two of these r o o f t o p s were i n Sunderland, w i t h 17 and 
18 nests, and the t h i r d i n South Shields w i t h 17 nests. Table 
8 gives the percentage o f hatched chicks which gave r i s e t o 
fledged young. The hatching success v a r i e d from 48 - 75$, 
and i s s i m i l a r to the 65% hatching success reported by Parsons 
(1971) f o r the I s l e of May. The percentage of chicks g i v i n g r i s e 
t o / 
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Table 7 
The average number of young su c c e s s f u l l y fledged per p a i r by 
Herring Gulls n e s t i n g on b u i l d i n g s i n South Shields and Sunderland 
Disturbed Undisturbed 
South Shields 1.5 1.6 0.5 1.6 
(Sample Size) (144) (130) (69) (58) 
Sunderland 1.2 1.3 0.1 1.4 
(Sample Size) (100) (120) (45) (59) 
139. 
Table 8 
Hatching and f l e d g i n g success recorded on 3 r o o f t o p s i n Sunderland 
and South Shields i n 1974. 
Sunderland ( l ) Sunderland (2) South Shields 
No. of nests 18 17 17 
No. of eggs l a i d 44 33 33 
No. of eggs hatched 32 16 21 
^Hatching Success 73 48 64 
No. of chicks fledged 30 15 16 
^/Fledging Success 94 94 76 
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to fledged young on the r o o f t o p s , 7J - 94% i s considerably greater 
than the 30 - SO% found on the I s l e of May and elsewhere (Parsons, 
1971 and Pauldan, 1951). In the towns, the m a j o r i t y of chicks 
which hatched survived u n t i l f l e d g i n g . 
Thus, r a t h e r than being u n a t t r a c t i v e a l t e r n a t i v e s to the 
more t r a d i t i o n a l kinds of nesting areas, the breeding s i t e s used 
by Herring Gulls i n towns o f t e n represent r e l a t i v e l y safe and 
secure nesting places, w i t h a correspondingly high breeding success. 
Proximity to food sources, such as nearby f i s h quays, may be a 
c o n t r i b u t o r y f a c t o r . However, i n n a t u r a l colonies, s t a r v a t i o n 
i s r a r e l y the major cause of chick m o r t a l i t y (Paludan, 1951; H a r r i s , 
1964b and Spaans, 1971). Adult Herring Gulls a t t a c k young t h a t 
wander from the nest i n t o other t e r r i t o r i e s , and also prey upon 
chicks as food (Paynter, 1949; Tinbergen, 1953; Parsons, 1970). 
Pa.luc'an (1951) found t h a t 65% of chicks hatched disappeared 
during the f i r s t 6 days of t h e i r l i f e , nearly a l l of which 
were taken by a d u l t g u l l s . This has been found to account f o r 
a large p r o p o r t i o n of p r e - f l e d g i n g m o r t a l i t y i n other Herring 
G u l l colonies (Deusing, 1939; Brown, 1967), and was also found 
to be the case f o r the Glaucous-winged Gull (Vermeer, 1963). 
In towns on the other hand, w h i l e the hatching success i s s i m i l a r 
t o " n a t u r a l " c olonies, u n l i k e the l a t t e r , the m a j o r i t y of chicks 
hatched survived u n t i l f l e d g i n g . This can be to some extent 
a t t r i b u t e d to a lack of disturbance of g u l l s nesting on r o o f t o p s , 
and also to the r e l a t i v e l y low d e n s i t i e s of the c o l o n i e s , enforced 
by the nature of the nesting s i t e s ( p . i 2 ] ) ' Parsons (1976) found 
t h a t / 
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t h a t Herring Gulls nesting at high d e n s i t i e s s u f f e r r e d a lowered 
breeding success due to the increased egg and chick losses to 
neighbouring g u l l s . He also found a decrease i n breeding success 
at very low nesting d e n s i t i e s , and suggested t h a t t h i s could be 
due to the s e l e c t i v e predation on chicks i n these areas by 
ca n n a b a l i s t i c Herring Gulls. There was no evidence of any 
ca n n a b a l i s t i c behaviour amongst the Herring G u l l s i n e i t h e r 
Sunderland or South Shields. The e f f e c t i v e i s o l a t i o n of many 
of the nests from neighbouring g u l l s , due to the p o s i t i o n i n g on 
chimney stacks, ledges, e t c . , p r o h i b i t s chicks wandering i n t o 
other t e r r i t o r i e s . Attacks on chicks by a d u l t g u l l s i n towns 
i s r a r e , and " i n f a n t i c i d e " as a major cause o f chick m o r t a l i t y 
has been removed. 
6. THE EFFECTIVENESS OF THE CONTROL PROGRAMMES 
Shooting of Herring Gulls was requested at 229 s i t e s i n 
South Shields i n 1975; 20 of these had nests i n 1974, 16 of which 
were occupied i n 1975. A t o t a l o f 151 Herring Gulls were removed 
from the breeding p o p u l a t i o n i n South Shields i n 1975, a t 56 s i t e s . 
Though each of these s i t e s supported only one nesting place, 29$ 
had more than 2 g u l l s removed, and some as many as 7 or 8. This 
i n d i c a t e d t h a t replacement of removed p a i r s was t a k i n g place i n 
the same year. In one l o c a l i t y where 8 p a i r s nested i n 1974, 
44 g u l l s were shot i n 1975, suggesting a high r e c r u i t m e n t r a t e . 
I n / 
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In no case d i d g u l l s nest i n the same year on s i t e s where 
shooting had occurred. As a r e s u l t of the 1975 c u l l , 16 p a i r s 
which nested i n 1974 were prevented from doing so i n 1975. 
Rather than e f f e c t i v e l y reducing the po p u l a t i o n , the c u l l i n g 
measures undertaken i n 1975 served only to maintain the status 
quo; despite 151 g u l l s being c u l l e d , the number of nesting 
p a i r s was reduced by only Q%, from 236 p a i r s to 216^ Shooting 
was continued on the same basis i n South Shields i n 1976 and 188 
g u l l s were shot at 56 s i t e s . However e f f o r t s were d i r e c t e d 
at the c e n t r a l area i n 1976, and shooting took place at only 
2 s i t e s i n both years. Only on 1 s i t e out of the 56 where 
shooting took place i n 1975 d i d a p a i r s u c c e s s f u l l y nest i n 
1976. Areas of the town where the 1975 c u l l had taken place 
were l a r g e l y c l e a r o f nesting g u l l s i n 1976. Forty nine of the 
s i t e s a f f e c t e d by c u l l i n g i n 1976 supported only one nesting 
place; as i n 1975, several of these s i t e s had more than 2 g u l l s 
removed (24$), again i n d i c a t i n g r a p i d replacement of c u l l e d 
b i r d s . Those b i r d s which remained i n the c e n t r a l area i n 
1976 had a lowered breeding success. In many cases b i r d s 
b u i l t nests, but no eggs were l a i d - In areas where no disturbance 
took place, breeding success was as high as i n previous years (p.139). 
I t i s l i k e l y t h a t t h i s w i l l f a c i l i t a t e more change of s i t e i n 
1977. As i n 1975, the population nesting i n the town was not 
g r e a t l y reduced (from 216 to 209 p a i r s ) . The increase i n the 
number of p a i r s present i n the town p r i o r to c u l l i n g i n 1976 
represented a 40% increase over the number of p a i r s remaining 
i n 1975, a considerably greater incress.e than i n recent years (p. 129) 
The c u l l i n the town centre area of South Shields may i n p a r t have 
r e s u l t e d i n the d e n s i t y of nesting b i r d s being reduced to a l e v e l 
at which the maximum number of r e c r u i t s could e s t a b l i s h t e r r i t o r i e s 
i n the f o l l o w i n g year. At the present time, c u l l i n g operations 
i n the town are serving only to prevent any f u r t h e r increase 
i n the number o f nesting p a i r s , rat><?r than e f f e c t any r e a l 
decrease. In Sunderland, the c u l l i n g operations undertaken 
i n the Alexandria area of the town i n 1976, may have r e s u l t e d 
i n more b i r d s moving i n t o the Monkwearmouth area. This i l l u s t r a t e s 
the necessity f o r a co-ordinated c o n t r o l programme i f the problem 
o f r o o f t o p nesting g u l l s i s not merely to be s h i f t e d from one 
area to another, or a l t e r n a t i v e l y from one l o c a l a u t h o r i t y to 
another. 
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CHAPTER 7 
THE STATUS OF LARGE GULLS NESTING ON BUILDINGS 
IN BRITAIN AND IRELAND IN 1976 
INTRODUCTION 
The f i r s t census of g u l l s n e s t i n g on b u i l d i n g s i n B r i t a i n 
and I r e l a n d was organised i n 1969 by the Seabird Group as p a r t 
of "Operation Seafarer", a n a t i o n a l census of sea-birds (Cramp 
et a l , 1974). In h i s r e p o r t on g u l l s n esting on i n h a b i t e d 
b u i l d i n g s Cramp (1971) showed t h a t the Herring G u l l (Larus 
arqentatus) was the main species i n v o l v e d , although r o o f t o p n e s t i n g 
by the Lesser Black-backed Gull (Larus f u s c u s ) i s i n c r e a s i n g . 
The f i r s t instance of r o o f t o p n e s t i n g i n the Great Black-backed 
Gull (L. marinus) was reported i n 1970, and has since increased. 
One p a i r of Common Gulls (L. canus) nested a t Dalcross A i r p o r t , 
Inverness i n 1971, but t h i s appears to have been an i s o l a t e d 
occurrence. 
There has been much evidence t h a t the number of g u l l s 
n e s t i n g on b u i l d i n g s has increased markedly since 1969 and a 
second census was organised i n 1976 as a B.T.O. enquiry, to 
q u a n t i f y the recent changes. 
CENSUS METHODS 
The 1976 survey, l i k e t h a t o f 1969, was confined t o g u l l s 
n e s t i n g on b u i l d i n g s or other man-made s t r u c t u r e s frequented by 
human beings. Requests were made f o r the number of known nes t i n g 
p a i r s / 
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p a i r s , and where a v a i l a b l e , d e t a i l s of the colony h i s t o r y , 
nest s i t e types, breeding success and c o n t r o l measures employed. 
Early i n 1976, a l l coastal l o c a l government a u t h o r i t i e s were 
consulted f o r previous i n f o r m a t i o n of g u l l s n esting on b u i l d i n g s 
i n t h e i r areas and whether complaints had been received concerning 
these b i r d s . S i m i l a r i n f o r m a t i o n r e l a t i n g to the 1976 breeding 
season was supplied by MAFF Pest O f f i c e r s . The main enquiry 
d e t a i l s were c i r c u l a t e d d i r e c t l y and v i a the B.T.O. Regional 
Representatives t o county b i r d recorders, l o c a l b i r d clubs and 
i n t e r e s t e d o r n i t h o l o g i s t s . Requests f o r i n f o r m a t i o n were 
published i n appropriate j o u r n a l s and magazines and t h i s brought 
a good response from the general p u b l i c . 
Counting breeding g u l l s i n towns i s more d i f f i c u l t than 
i s o f t e n r e a l i s e d . Rarely are a l l nests v i s i b l e from ground 
l e v e l and an accurate count necessitates the use of vantage 
p o i n t s , i f these e x i s t , which overlook other b u i l d i n g s . Accurate 
counts of large groups are very d i f f i c u l t and there i s a tendency 
to underestimate the size of the population since a l l the nests 
are o f t e n not located. Accordingly, the counts represented i n 
Appendices 4 - 8 w i l l , i n many cases, r e f e r to minimum numbers 
and the a c t u a l r a t e o f increase w i l l thus tend to be underestimated. 
Counting has been f u r t h e r hampered by c o n t r o l measures which 
involved the removal of nests i n c e r t a i n areas. Again the f i g u r e s 
presented w i l l be minimum estimates. 
In general i n d i v i d u a l towns have been regarded as s i n g l e 
u n i t s , but i n some instances, g u l l s nest across the boundary 
between two towns which have continuous u r b a n i z a t i o n . In other 
instances, some towns have g u l l s n e s t i n g i n more than one group, 
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presumably repre s e n t i n g two or more colonies. This i n f o r m a t i o n 
has been recorded i n the records but i t has been found i m p r a c t i c a l 
to make these i n t e r p r e t a t i o n s i n a l l towns. 
As a r e s u l t o f t h i s enquiry, data which had not been 
reported to the 1969 census were obtained. Accordingly, the 
1969 records (Cramp, 1971) were amended where necessary to include 
t h i s i n f o r m a t i o n before comparison was made w i t h the 1976 r e s u l t s . 
Negative records, s t a t i n g t h a t no g u l l s nested on b u i l d i n g s i n 
p a r t i c u l a r towns andcounties i n 1976 were also requested; such 
i n f o r m a t i o n i s valuable f o r f u t u r e monitoring of the growth and 
spread of r o o f t o p n e s t i n g . 
A summary of the r e s u l t s i s l i s t e d i n Appendices 4 - 8 . 
Appendix 4 gives the 1969 and 1976 counts a v a i l a b l e f o r those 
Herring Gull colonies which e x i s t e d i n 1969. Counts f o r Herring 
Gull colonies established since 1969 are l i s t e d i n Appendix 5. 
Appendices 6 and 7 give s i m i l a r d e t a i l s f o r Lesser Black-backed 
Gulls and a l l negative records f o r both species are l i s t e d i n 
Appendix 8. 
1 . HERRING GULL 
(1) Abundance and d i s t r i b u t i o n 
The Herring Gull i s the most abundant r o o f n e s t i n g g u l l 
i n B r i t a i n and i s the only species recorded n e s t i n g on b u i l d i n g s 
i n I r e l a n d (O'Meara, 1975). 
Fig. 1 shows the d i s t r i b u t i o n and abundance o f ne s t i n g 
p a i r s of r o o f t o p n e s t i n g Herring Gulls known to e x i s t i n 1969 
(based on Cramp, 1971 and a d d i t i o n a l i n f o r m a t i o n ) . F i g . 2 shows 
t h e / 
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F i g . 1. The d i s t r i b u t i o n and size of the 61 
colonies of Herring Gulls nesting on 
b u i l d i n g s reported i n 1969- Symbols 
as i n F i g . 2. 
Fig . 2. The d i s t r i b u t i o n and size of the 92 colonies 
of Herring Gulls nesting on b u i l d i n g s reported 
i n 1976. The symbols denote the number 
of n e s t i n g p a i r s . The question marks r e l a t e 
to colonies reported i n 1969, but f o r which no 
i n f o r m a t i o n was a v a i l a b l e i n 1976. Jersey 
and Lerwick not shown. 
A. 
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the s i t u a t i o n i n 1976 and there i s c l e a r evidence of an extensive 
increase i n the numbers of areas occupied, and an increase i n 
the size of colonies i n existence i n 1969. Taking those colonies 
which were known i n 1969 and were counted again i n 1976, the 
number of breeding p a i r s has increased by 143$, which i s equal 
to an increase of 13$ per annum. In a d d i t i o n , there were 416 
g u l l s n e s t i n g i n areas colonized since 1969, which r a i s e s the 
o v e r a l l r a t e of increase t o 17$ per annum. This i s equivalent 
to the numbers o f gulls n e s t i n g i n towns doubling every 5 years. 
In 1976 a minimum of 2,968 p a i r s of Herring Gulls were 
ne s t i n g on b u i l d i n g s . This t o t a l i s s t i l l small, p a r t i c u l a r l y 
i n r e l a t i o n t o a t o t a l p opulation i n the B r i t i s h I s l e s of about 
h a l f a m i l l i o n p a i r s . However, the number of l o c a l i t i e s i s 
i n c r e a s i n g r a p i d l y . Of 92 l o c a l i t i e s i n the B r i t i s h I s l e s r e p o r t e d 
i n 1976, 50 of these had been colonized since 1969. 
(2) Rate of occupation of towns 
From the i n f o r m a t i o n i n Cramp (1971), a search o f the 
l i t e r a t u r e , and i n f o r m a t i o n supplied i n response t o the present 
enquiry, the number of l o c a t i o n s where g u l l s were n e s t i n g on 
b u i l d i n g s i n the B r i t i s h I s l e s has been determined f o r each year 
between 1920 - 1976. These data are p l o t t e d i n Fig.3, which 
shows a p r o g r e s s i v e l y l a r g e r number of new colonies i n recent years. 
A p l o t of the same data on a l o g a r i t h m i c scale i s more i n f o r m a t i v e 
( F i g . 4 ) . In t h i s p l o t , the t r e n d l i n e i s l i n e a r , i n d i c a t i n g 
a geometric increase of 9.3$ per annum since a t l e a s t 1940. 
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Fig.3. The number of towns w i t h n e s t i n g Herring 
Gulls d u r i n g the present century. Note 
the r a p i d increase i n the number of towns 
a f f e c t e d i n recent years. 
ee 
• ••• 
e • •••••• • •• •e*a»a* 
1 I I I I I 
1910 1940 1970 
150. 
Fig.4. The data i n Fig.3 p l o t t e d on a l o g a r i t h m i c 
scale to show t h a t the r a t e of increase in 
the number of towns occupied by nes t i n g 
Herring Gulls has remained c o n s i s t e n t 
since at l e a s t 1940. 
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The sharp r i s e between 1968 and 1969 can be a t t r i b u t e d to the 
1969 enquiry concentrating observers on g u l l n e s t i n g s i t e s , thus 
r e p o r t i n g new s i t e s e a r l i e r than would normally have been the 
case. 
I t i s evident from the records obtained t h a t , i n several 
cases, towns which have been colonized have been deserted subsequently. 
On some occasions, t h i s d e s e r t i o n appears t o have r e s u l t e d from 
human i n t e r v e n t i o n , but i n others i t has apparently been spontaneous. 
Out of 24 towns i n which breeding has, at l e a s t t e m p o r a r i l y , 
ceased, 18 had only one breeding p a i r of g u l l s p r e v i o u s l y ; a 
f u r t h e r three contained only two p a i r s . C l e a r l y , i t i s much 
easier t o oust breeding b i r d s when there are only a few p a i r s , and 
so f a r almost a l l attempts t o move colonies of over 10 p a i r s have 
f a i l e d . 
As the t o t a l number of town-nesting Herring Gulls has 
increased, so also has the average colony s i z e . Although t h i s 
i s d i f f i c u l t to express p r e c i s e l y , i t i s evident t h a t t h i s has 
occurred since the r a t e o f occupation of towns (9.3% per annum) 
i s less than the r a t e of increase i n the numbers of g u l l s 
n e s t i n g i n towns {11% per annum). Consequently, i t might be 
expected t h a t fewer colonies are being deserted i n recent years 
than p r e v i o u s l y . This i s the case. The number of areas deserted, 
expressed as the number of colonies deserted per 100 towns per 
year to a i d comparison, has been c a l c u l a t e d f o r 5 time periods 
(Table l ) . The "desertion r a t e " has increased markedly i n recent 
years. 
152. 
Table 1 
The r a t e at which towns, once colonized by Herring G u l l s , are 
deserted. The r i s k of towns being deserted has been much smaller 
since 1961. 
Period No. of desertions/100 towns/annum 
1921 - 40 7.70 
1941 - 50 5.00 
1951 - 60 4.52 
1961 - 70 1.02 
1971 - 76 1.07 
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(3) Regional r a t e of increase 
The l o c a l i t i e s where Herring Gulls nest on r o o t f o p s can 
be conveniently d i v i d e d i n t o 5 geographical regions: 
( i ) SE England: s t r e t c h i n g from the River Thames around 
the south coast to Swanage. 
( i i ) SW England: From Weymouth Dorset, westward on the south 
coast to Land's End then t o Newquay on the north coast 
of Cornwall; i n c l u d i n g i n l a n d s i t e s t o Y e o v i l , Somerset. 
( i i i ) B r i s t o l Channel: includes colonies on the south coast 
of the Channel as f a r i n l a n d as Bridgewater, and along 
the n o r t h coast of the B r i s t o l Channel to Tenby, Dyfed. 
( i v ) West B r i t a i n : the Welsh coast from Barmouth, Gwynedd, n o r t h 
to Barrow-in-Furness, Lancashire and i n c l u d i n g the I s l e 
of Man. 
(v) East B r i t a i n : covering the east coast of England n o r t h 
of the River Humber and the southeast coast o f Scotland 
as f a r n o r t h as Dundee. 
Only a few colonies i n Scotland and I r e l a n d d,o not f a l l 
w i t h i n these categories. The average annual increase i n r o o f t o p 
nesting Herring Gulls between 1969 and 1976 has been c a l c u l a t e d 
f o r each of these regions ( F i g . 5 and Table 2 ) . S i m i l a r r a t e s 
of increase (16 - 20%) were obtained f o r the three western groups 
(Groups 1, 2 and 3 ) . The two eastern groups showed wide d i s p a r i t y 
w i t h the highest r a t e of increase, 29 % per annum i n East B r i t a i n 
and the lowest r a t e , 6 % i n SE England. 
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Fig. 5. The annual r a t e o f increase i n the number 
of breeding p a i r s of Herring Gulls nesting i n 
towns i n 5 regions of B r i t a i n . 
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29% 
20% 
16% 
6% 
19% o 
1^5 
While there i s c l e a r l y a n a t i o n a l increase i n the numbers 
of town nesting g u l l s , the highest r a t e of increase i s i n East 
B r i t a i n , between the r i v e r s Humber and Tay. 
Table 2 
The average annual r a t e s of increase i n the numbers o f r o o f t o p 
nesting Herring Gulls i n 5 regions i n B r i t a i n . Colonies which 
were i n existence i n 1969 but f o r which no i n f o r m a t i o n was 
a v a i l a b l e i n 1976 are excluded. 
Estimated No. 
o f Pairs 
1969/70 
Estimated No. 
of Pairs 
1976 
% 
Annual 
Increase 
S.E. England 366 556 6% 
S.W. England 101 344 19% 
B r i s t o l Channel 286 794 16% 
West B r i t a i n 77 276 20% 
East B r i t a i n 162 985 29% 
The high r a t e of increase i n East B r i t a i n and the low 
r a t e i n SE England r e q u i r e an explanation. The number of town 
nesting Herring G u l l s , some 3,000 p a i r s , i s small i n comparison 
w i t h the n a t i o n a l p o p u l a t i o n . I t i s known t h a t i n East B r i t a i n 
many of the r e c r u i t s i n t o the towns are young reared on n a t u r a l 
s i t e s i n the F i r t h of Forth and neighbouring areas (p.129). 
There i s an overflow from t h e c l i f f and i s l a n d nesting g u l l s . 
The g u l l c olonies i n the F i r t h of Forth area are l a r g e and are 
nearing s a t u r a t i o n of s u i t a b l e n e s t i n g areas. In c o n t r a s t , the 
SE of England does not have l a r g e colonies of Herring Gulls nesting 
i n the v i c i n i t y , and there are r e l a t i v e l y few r e c r u i t s a v a i l a b l e 
t o / 
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to move i n t o the towns from n a t u r a l breeding areas. Although 
there may be other explanations o f the d i f f e r i n g r a t e s of increase 
i n East B r i t a i n and SE England, the d i f f e r e n c e i n the number of 
p o t e n t i a l r e c r u i t s i n the two areas seems, at the present time, 
the most l i k e l y . 
2- LESSER BLACK-BACKED GULL 
The d i s t r i b u t i o n and abundance of Lesser Black-backed 
Gulls n e s t i n g on b u i l d i n g s i n the B r i t i s h I s l e s i s shown i n Fig. 6 
f o r 1969 and F i g . 7 f o r 1976. A t o t a l o f 323 ne s t i n g p a i r s 
were reported from 12 towns, w h i l s t t h i s species was prospecting 
a t a f u r t h e r two l o c a l i t i e s . In 1969, only 5 towns had breeding 
colonies of Lesser Black-backed Gulls and the increase i n r o o f t o p 
colonies up t o 1976 represents an annual increase of 13%. 
The r a t e of increase i n nes t i n g b i r d s i n the 5 colonies i n existence 
i n 1969 i s 24% per year and i f b i r d s c o l o n i z i n g new town s i t e s 
are included, the r a t e of increase becomes 28% per annum. While 
these r a t e s of increase are based on r e l a t i v e l y small samples, i n 
a l l cases the r a t e s of increase of the Lesser Black-backed Gull 
are higher than the comparable values f o r the Herring G u l l . 
The d i s t r i b u t i o n of Lesser Black-backed Gulls n e s t i n g 
on b u i l d i n g s i s markedly d i f f e r e n t from t h a t of the Herring Gull 
(Figs 2 and 7 ). The r a t i o of Lesser Black-backed Gulls n e s t i n g 
i n each region per 1,000 Herring Gulls i s shown i n Table 3, high-
l i g h t i n g the absence or v i r t u a l absence of Lesser Black-backed 
Gulls i n a l l regions except i n the B r i s t o l Channel. There i s , 
however, some evidence of the numbers o f Lesser Black-backed Gulls 
nesting on b u i l d i n g s i n c r e a s i n g i n East B r i t a i n . 
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F i g . 6. The d i s t r i b u t i o n and size of the 5 colonies 
of Lesser Black-backed Gulls n e s t i n g on 
b u i l d i n g s r e ported i n 1969. 
Fig. 7. The d i s t r i b u t i o n and size of the 12 colonies 
o f Lesser Black-backed Gulls reported nesting 
on b u i l d i n g s i n 1976. 
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Table 3 
Ratio of Lesser Black-backed Gulls to Herring Gulls nesting on 
b u i l d i n g s i n 5 regions i n B r i t a i n 
No. of No. of No. of 
Herring Gull Lesser Black-backed Lesser Black-
Pairs Gull Pairs backs/1000 
Herring Gulls 
S.E. England 556 1 2 
S.W. England 344 0 0 
B r i s t o l Channel 794 316 398 
West B r i t a i n 276 0 0 
East B r i t a i n 985 6 6 
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3 . GREAT BLACK-BACKED GULL 
Cramp (1971) r e f e r s to the only record of the Great Black-
backed Gull nesting on a b u i l d i n g , i n v o l v i n g a s i n g l e p a i r which 
l a i d one egg a t Newlyn, Cornwall i n 1970. In 1974 a l l of the 
breeding records of t h i s species were s t i l l r e s t r i c t e d to Cornwall, 
w i t h 2 p a i r s n e s t i n g i n Newlyn, a f u r t h e r 2 p a i r s a t Penlee 
Quarry, Newlyn and 3 p a i r s i n Mousehoie. 
4-. INLAND NESTING OF GULLS 
Though Herring and Lesser Black-backed Gull colonies most 
f r e q u e n t l y occur i n coastal areas, i n l a n d n e s t i n g does occur both 
on b u i l d i n g s and i n moorland s i t e s . In 1969, 5 o f the 61 l o c a l i t i e s 
i n use were more than 8km from the sea. Of the 92 l o c a l i t i e s 
at which r o o f t o p nests were reported i n 1976, 16 were more than 
8km from the coast; of these, 6 were more than 25km from the 
coast and ne s t i n g on b u i l d i n g s occurred as much as 56km i n l a n d . 
Nesting on r o o f t o p s i n l a n d may increase i n f u t u r e years and since 
large i n l a n d g u l l e r i e s already e x i s t on moorland, f u t u r e changes 
may not be confined t o coastal regions. 
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CHAPTER 8 
GULLS AS A HAZARD TO THE PUBLIC HEATLH 
INTRODUCTION 
The increasing numbers o f r o o f t o p n e s t i n g g u l l s r e s u l t 
i n increased contact between g u l l s and man: the consequential 
large amount of faec a l and r e g u r g i t a t e d m a t e r i a l present on 
s t r e e t s and r o o f t o p s , i f i n f e c t e d w i t h pathogens, i s a p o t e n t i a l 
p u b l i c h e a l t h hazard. By v i r t u e o f t h e i r scavenging h a b i t s , 
p a r t i c u l a r l y a t refuse t i p s and sewage o u t f a l l s i n and around 
the urban environment, i t i s possible f o r g u l l s to pick up and d i s t r i b u t e 
human pathogens i n t h e i r faeces. Refuse dumps are a deposi t i o n 
s i t e f o r p o u l t r y carcasses, contaminated food and other m a t e r i a l . 
Under c e r t a i n c o n d i t i o n s , the i n t e r i o r o f bones f o r example, pathogens 
such as the Salmonella can survive f o r long periods. There i s 
evidence t o suggest t h a t household refuse from dumps d i s t r i b u t e d 
by g u l l s provides one source of salmonellae from which water storage 
r e s e r v o i r s are contaminated (Fennel et a l , 1974). U t i l i s a t i o n o f 
r e s e r v o i r s by g u l l s can also give r i s e to p o l l u t i o n v i a the faecal 
m a t e r i a l . An i n v e s t i g a t i o n by the London Me t r o p o l i t a n Water Board 
showed t h a t salmonella serotypes recovered from g u l l faeces i n the 
region of water storage r e s e r v o i r s overlapped w i t h those found i n 
primary and secondary f i l t r a t i o n i n s t a l a t i o n s : o f 9 species, 
i n c l u d i n g 7 phage types (see below) of S. typhimurium i s o l a t e d 
from g u l l droppings, 5 were common to both the f i l t e r washings and 
the g u l l faeces, as were 4 of the S. typhimurium phage types. 
Fennel e t a l (1974) concluded t h a t the improvements known to occur 
i n the b a c t e r i o l o g i c a l q u a l i t y of water stored i n r e s e r v o i r s (Houston, 
1909) are n u l l i f i e d i f the r e s e r v o i r i s frequented by g u l l s . 
Fourteen serotypes of Salmonella were i s o l a t e d from 52 of 111 water 
samples from a Pennine r e s e r v o i r , but never from the incoming waters. 
Sewage o u t f a l l s provide an abundant supply of human pathogens. 
In h i s study of sewage p o l l u t e d n a t u r a l waters, McCoy (1963) found 
t h a t i r r e s p e c t i v e of whether the sewage p o l l u t i o n came i n the form 
of e f f l u e n t from a sewage treatment works, or as crude sewage, 
salmonellae were i s o l a t e d i n every month of the year, and could 
be c o r r e l a t e d w i t h the c u r r e n t i s o l a t i o n s from human and i n d u s t r i a l 
sources i n the area of discharge. S u r v i v a l of salmonellae i n the 
environment v a r i e s w i t h d i f f e r e n t serotypes. They survive i n 
water f o r 3 - 6 weeks with o u t m u l t i p l y i n g , though Gauger and Greaves 
(1946) found t h a t salmonellae could m u l t i p l y i n water provided there 
was s u f f i c i e n t organic matter present and the temperature high 
enough. These organisms can survive on crops and i n s o i l . In 
the U.K. S. typhimurium was recovered from garden s o i l f o r at l e a s t 
251 days (Mair and Ross, 1960); contamination of pasture land by 
g u l l s could thus be an important source of i n f e c t i o n f o r domestic 
animals (Williams 1975). The l i t e r a t u r e on the genus Salmonella, 
i t s occurence and p a t h o g e n i c i t y i s spread throughout a v a r i e t y of 
d i s c i p l i n e s ( v e t e r i n a r y , medical and m i c r o b i o l o g i c a l ) , much of 
which i s not r e a d i l y a v a i l a b l e t o the z o o l o g i s t . A review of t h i s 
f i e l d i s presented here, the main aim being to provide a survey of 
those aspects of the epidemiology of salmonellae p e r t i n a n t to z o o l o g i s t s 
and i n p a r t i c u l a r the o r n i t h o l o g i s t . For s i m i l a r reasons, a review 
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i s also provided of the l i t e r a t u r e r e l a t i n g to o r n i t h o s i s , a 
p o t e n t i a l h e a l t h hazard faced by a l l those who come i n t o contact 
w i t h b i r d species. 
THE SALMONELLAE 
Part 1. 
1. The Nature of Salmonellae I n f e c t i o n 
In humans, the i n d i v i d u a l c o n t r i b u t e s d a i l y t o crude sewage 
on average lOOg wet weight of faeces c o n t a i n i n g up t o 1000 m i l l i o n s 
per gramme of normal i n t e s t i n a l organisms (Thomson, 1954). In 
acute i n t e s t i n a l disease and also i n the c a r r i e r s t a t e , the normal 
gut i n h a b i t a n t s are replaced by pathogens. The m a j o r i t y of 
i n t e s t i n a l organisms belong t o the f a m i l y Enterobacteriacea, mainly 
E. c o l i , some types o f which are pathogenic. S h i g e l l a e and 
Salmonellae occur i n the faeces o f i n f e c t e d i n d i v i d u a l s . 
There i s a wide v a r i e t y of Salmonella serotypes pathogenic to man 
and other animals and u s u a l l y both. McCoy (1963) states "Of 
pathogenic organisms present i n human and animal popul a t i o n s , the 
most common are the Salmonellae". Salmonellae have been i s o l a t e d 
from p r a c t i c a l l y a l l animal groups, i n c l u d i n g i n s e c t s , crustaceans, 
molluscs, r e p t i l e s , b i r d s and mammals. Cer t a i n cold blooded animals 
such as snakes, l i z a r d s and t o r t o i s e s appear t o harbour salmonellae 
i n the bowel as p a r t o f the n a t u r a l gut f l o r a (Taylor, 1968). The 
anti g e n i c c o m p l e x i t i e s o f the salmonellae are most thoroughly 
documented, l a r g e l y through the systematic studies o f Kauffman 
i n Denmark and White i n England. Examination of g u l l m a t e r i a l 
f o r the presence of s p e c i f i c salmonellae was t h e r e f o r e p o s s i b l e , 
through r e a d i l y a v a i l a b l e s e r o l o g i c a l techniques. 
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The organisms of the genus Salmonella are non-spore forming, 
and can grow under both aerobic and anerobic c o n d i t i o n s . Around 
1700 serotypes (McCoy, 1976) have been d i s t i n g u i s h e d under the 
Kauffman White Scheme, the m a j o r i t y being pathogenic to man i n 
varying degrees- Two c l i n i c a l l y d i s t i n g u i s h a b l e forms of salmonellosis 
occur i n human hosts. 
( l = ) Enteric fevers, (S. t y p h i , S. paratyphi A, B, C) which 
r e s u l t from the i n g e s t i o n of contaminated food or water. Enteric 
fever caused by S. paratyphi B i s u s u a l l y milder than t h a t caused 
Septicemia, 
by the other serotypes./characterised by a high r e m i t t a n t fever, 
u s u a l l y w i t h o u t any apparent involvement of the g a s t r o - i n t e s t i n a l 
t r a c t * occurs i n the e n t e r i c fevers but only r a r e l y i n other 
Salmonella i n f e c t i o n s . Suppurative l e s i o n s may develop anywhere 
i n the body. 
(2.) Acute g a s t r o e n t e r i t i s , confined p r i m a r i l y to the 
g a s t r o - i n t e s t i n a l t r a c t , f o l l o w s consumption of contaminated food or 
water. The symptoms begin a f t e r 8 - 4 8 hours, and the onset i s sudden. 
Headache, c h i l l s and abdominal pain are followed by nausea, v o m i t i n g , 
diarrhoea and fever l a s t i n g 1 - 4 days. Blood c u l t u r e s are r a r e l y 
p o s i t i v e , the causative agent being confined t o the gut and i t s 
associated lymph nodes. 
Diagnosis of Salmonella i n f e c t i o n i s e i t h e r by i s o l a t i o n 
from the blood, faeces or u r i n e , or by demonstration of a s i g n i f i c a n t 
r i s e i n antibody t i t r e during i l l n e s s ; the method involved v a r i e s 
w i t h the nature of the i l l n e s s . Salmonellae are the commonest 
causative agents i n food poisoning and, i n the U.K. between 1969 - 73, 
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account f o r 80% of the t o t a l r e p o rted f o r a l l agents (Table l ) . 
Symptomless excretors are u s u a l l y found i n a s s o c i a t i o n w i t h acute 
i n f e c t i o n s , i n d i c a t i n g t h a t these i n d i v i d u a l s have consumed 
fewer salmonellae than r e q u i r e d to produce c l i n i c a l i n f e c t i o n s 
(Table 2 ) . 
During the period 1969 - 73, 120 deaths i n which salmonella 
were thoughtto have c o n t r i b u t e d t o , or caused, occurred. 
The number of human i n c i d e n t s o f salmonellosis, having declined 
between 1965 - 66, more than doubled between 1966 - 71 (Lee, 1974). 
This was mainly due t o a t h r e e f o l d increase i n the incidence of 
serotypes other than S. typhimurium: t h i s l a t t e r however remains 
the most common Salmonella species i s o l a t e d from humans (Tables 1 
and 3 ) . During 1969 - 73, 250 Salmonella spp. were i s o l a t e d from 
man; the most common 20 of these are l i s t e d i n Table 3, those 
i s o l a t e d from g u l l s i n t h i s study being marked w i t h a.cross (x) 
Animal hosts vary g r e a t l y i n t h e i r r e s i s t a n c e to d i f f e r e n t 
s t r a i n s of salmonellae. S. t y p h i , w h i l e h i g h l y p a t h o l o g i c a l t o 
man, i s not f o r mice; the reverse i s t r u e o f S. typhimurium. 
A few species of salmonellae are c l a s s i f i e d on epidemiological 
grounds as host s p e c i f i c . For example, S. t y p h i and S. paratyphi 
(A,B,C) cause serious disease only i n man, S. d u b l i n only i n c a t t l e 
S. cholerasuis i n p i g s , S. qallinarum and S. pullorum only i n 
fowl (McCoy, 1976). L i t t l e i s known of the comparative, r e s i s t a n c e 
of b i r d s t o salmonellae, and indeed the reasons f o r the d i f f e r i n g 
s u s c e p t i b i l i t i e s i n animals are l a r g e l y unknown. Following 
e n t e r i c f e v e r s , the b a c t e r i a , o f t e n by v i r t u e of t h e i r a b i l i t y to 
p e r s i s t i n b i l e , o c c a s i o n a l l y become established i n the host and g i 
r i s e t o a c a r r i e r s t a t e . These organisms f i n d t h e i r way i n t o 
n a t u r a l waters v i a the sewage system. L i t t l e i s known 
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Table 2 
Number of Human Symptomless Excretors o f Salmonellae Reported i n 
England and Wales, 1969 - 1973 
Excreted agent 1969 1970 1971 1972 1973* 
S. typhimu-ium 261 361 437 279 365 
Other salmonellae 785 880 864 568 1261 
* (1973 p r o v i s i o n a l ) 
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of the pathogenesis or c a r r i e r p o t e n t i a l s of w i l d b i r d s . However 
g u l l s and other species which feed at sewage o u t f a l l s and on refuse 
t i p s provide a means whereby salmonellae excreted by the human 
population may be t r a n s f e r r e d to r e s e r v o i r s , pasture or even 
r o o f t o p s , and elsewhere i n towns. 
2. The Incidence of Salmonellae i n w i l d populations 
Salmonella i n f e c t i o n s have been documented i n several 
animal species, and the relevance to man and h i s domestic animals 
noted. Natural outbreaks, p a r t i c u l a r l y of S. typhimurium and 
S. e n t e r i t i d i s , have been reported i n rodents, w i t h symptoms 
vary i n g from f a t a l septicemia to c a r r i e r s t a t e (Savage and White, 
1923). C h i t t y and Southern (1954) drew a t t e n t i o n t o the p a r t 
played by r a t s and mice i n contamination of food by t h e i r faeces 
c o n t a i n i n g Salmonella spp. and also by c u l t u r e sold as 'poison' 
f o r t h e i r c o n t r o l , i n which S. typhimurium and S. e n t e r i t i d i s 
have been employed. A u s t r a l i a n magpies i n p a r t i c u l a r , c e r t a i n 
other b i r d s and also foxes have been i d e n t i f i e d i n South A u s t r a l i a 
as being responsible f o r spreading S. typhimurium i n sheep stocks 
through contamination of t h e i r d r i n k i n g water (Watts, 1951). 
Harbourne (1955) i s o l a t e d S. gal l i n a r u m from rooks which were believed 
to act as an important r e s e r v o i r and t o which widespread outbreaks 
of the disease amongst domestic fowl i n the area may have been due. 
Wilson and Macdonald (1967) describe 4 outbreaks of S. typhimurium 
i n greenfinches and house sparrows, the f i r s t o c c u r r i n g i n 1964. 
In 1968, 22 such outbreaks were described and Macdonald and Brown 
(1974) r e p o r t t h a t s i m i l a r outbreaks have continued as a r e g u l a r 
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feature of w i l d b i r d m o r t a l i t y each spring. The phage types (see 
below) had not p r e v i o u s l y been i s o l a t e d p r i o r t o 1967 other than 
i n w i l d b i r d s . From the sequence of l a t e r i s o l a t i o n s o f these 
phage types however$.npigs and sheep, 1969, i n turkeys 1970), these 
authors suggest t h a t w i l d b i r d s could act as a source of i n f e c t i o n 
f o r farm animals. Between 1972 - 74 they r e p o r t 4 human cases 
of salmonellosis due t o these phage types, though there i s no 
d i r e c t evidence t h a t these were due to associations w i t h w i l d 
b i r d s . I s o l a t i o n s o f salmonellae from various other b i r d s , w i t h o u t 
any stated i m p l i c a t i o n s f o r human populations are numerous; f o r 
example i n s t a r l i n g s (ft>hl and Thomas, 1968), i n b l a c k b i r d s (MacDonald 
et a l , 1968) pigeons ( M i l l e r , 1965) and i n w i l d ducks ( M i t c h e l l and 
Ridgewell, 197]). A review of the occurrence of the Salmonella 
i n various animal groups i s provided by Taylor (1968) and Buxton 
(1957). 
The f i r s t recorded case o f Salmonella i s o l a t i o n from a seabird 
was reported i n 1935 (Van Dorssen, 1935) and there now appears t o 
be an as s o c i a t i o n of salmonellae w i t h seabirds, p a r t i c u l a r l y seagulls, 
which has g e n e r a l l y been a t t r i b u t e d t o the nature of t h e i r feeding 
s i t e s . Spain (unpublished) examined the excreta of g u l l populations 
i n the H u l l area (Common, Herring and Black-headed Gulls at a r e s e r v o i r 
a refuse t i p and a sports f i e l d ) f o r the presence of salmonellae 
and f o r marine h a l o p h i l i c v i b r i o s ; these l a t t e r are i n d i c a t i v e of 
the b i r d s ' recent presence i n marine or estuarine c o n d i t i o n s . 
Salmonellae were found i n 10% of the fr e s h e s t excreta obtained 
from the refuse t i p , f a l l i n g t o 3% where dessic a t i o n and exposure 
t o s u n l i g h t reduced the b a c t e r i a l f l o r a . Ten serotypes were 
i s o l a t e d / 
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i s o l a t e d and these were associated w i t h recent human and animal 
i n f e c t i o n s i n the area. S i x t y percent i s o l a t i o n of marine v i b r i o s 
was obtained from the f r e s h e s t samples, i n d i c a t i n g t h a t the b i r d s 
also frequented a marine or estuarine environment. The serotypes 
i s o l a t e d at the t i p had also been i s o l a t e d i n r o u t i n e r i v e r water 
sampling i n the area. Numerous other authors ( S t e i n i g e r , 1956, 
Neilsen, 1960, Faddoul et a l , 1966, Snoeyenbus et a l , 1967, 
Taylor, 1968) give d e t a i l s of Salmonella i s o l a t i o n s 
from Herring Gu l l s , from Black-headed and other g u l l species 
( S t e i n i g e r , 1965, Muller, 1965, Wuthe, 1973) and va r i o u s other 
seabirds ( S t e i n i g e r , 1956, 1965). Williams et a l (1976) i n a 
survey of the extent to which g u l l s introduce i n f e c t i o n on t o 
pasture, examined Herring G u l l faeces from 3 colonies i n the 
Carmarthen and Skomer area, from one of which the g u l l s were known 
to scavenge on a refuse t i p ; 22% o f the samples were p o s i t i v e , 
the frequency of i s o l a t i o n s being highest i n the refuse u t i l i s i n g 
group. The phage (see below) types of S. typhimurium were s i m i l a r 
t o those i s o l a t e d from c a t t l e i n the area. Salmonella serotypes, 
such as S. t y p h i and S. paratyphi B, which are p a r t i c u l a r l y hazardous 
to man, have been i s o l a t e d from g u l l s i n various areas ( S t e i n i g e r , 
1970, Mulle r , 1965). S t e i n i g e r (19?6) has shown an approximate 
p a r a l l e l i s m between salmonellae causing disease i n man and those 
i n f e c t i n g seabirds or present i n seawater around the mouth of the 
River Elbe. He also reported an epizoosis of salmonellae among 
Common and Sandwich Terns and Herring Gulls on Scharhorn, near the 
mouth of the Elbe. Young b i r d s were found h e a v i l y i n f e c t e d w i t h 
S. t y p h i , S. paratyphi B, S. b a r e i l l y and S. i n f a n t i s . This high 
i n c i d e n c e / - , 7 - i 
incidence of Salmonella i n f e c t i o n was believed to have c o n t r i b u t e d 
to the high m o r t a l i t y of eggs and young during t h a t p e r i o d ; however 
i t was thought t h a t bad weather had lowered t h e i r r e s i s t a n c e 
( S t e i n i g e r , 1967). S. typhimurium was i s o l a t e d from f u l l y grown 
chicks from the I s l e o f May, F i r t h o f Forth, i n 1968 (Parsons, 1971). 
Several f l e d g l i n g s died i n the l a t e summer of t h a t year and 
4 of 6 analysed contained S. typhimurium, which was thought to 
have c o n t r i b u t e d t o or accelerated death i n already weakened chicks. 
Macdonald and Brown (1974) examined 83 g u l l s submitted by the general 
p u b l i c between 1967 - 73, 6% of which y i e l d e d S. typhimurium. 
A l l the i n f e c t e d b i r d s were less than 1 year o l d , and a l l were 
a f f e c t e d w i t h some other p a t h o l o g i c a l process which could have 
caused death. However, no d e t a i l s were given o f the r e l a t i v e 
numbers of a d u l t s and young present i n t h i s sample. These authors 
also examined 70 healthy a d u l t s from the I s l e of May and found 
no t r a c e of Salmonella i n f e c t i o n , s e r o l o g i c a l or c u l t u r a l . 
Though no comparable sample of hea l t h y young b i r d s was examined, 
these authors suggest t h a t salmonellosis i s more common i n young 
g u l l s . The weakened s t a t e of the young b i r d s as mentioned by 
Macdonald and Brown may have lowered t h e i r r e s i s t a n c e t o salmonellae 
and a higher incidence of i n f e c t i o n i s perhaps a r e f l e c t i o n o f 
the o v e r a l l higher m o r t a l i t y of young compared w i t h a d u l t g u l l s . 
In a d d i t i o n , the incidence o f a c a r r i e r s t a t e i n healthy a d u l t s 
i s l i k e l y t o be low, and examination o f only 70 b i r d s would not 
ne c e s s a r i l y give a p o s i t i v e r e s u l t . S e r o l o g i c a l examination 
of blood samples must be t r e a t e d w i t h some caution since i t i s not 
known f o r how long serum antibodies to Salmonella remain detectable 
i n / 
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i n b i r d s ; a negative r e s u l t , w h i l e i n d i c a t i v e of a recent non-
i n f e c t e d s t a t e , does not prove t h a t the b i r d had not sustained 
a past i n f e c t i o n . Moreover, since i n 1968 unfledged chicks on 
the I s l e of May were i n f e c t e d w i t h salrnonellae, t h i s must have been 
contracted v i a food or other m a t e r i a l provided by a d u l t s which 
may or may not have sustained an a c t i v e i n f e c t i o n themselves. 
A t r a n s i e n t , but passive c o l o n i s a t i o n of a b i r d ' s gut, w i t h o u t 
any a c t i v e i n f e c t i o n and thus no antibody r e a c t i o n , would not 
give a p o s i t i v e r e s u l t on s e r o l o g i c a l examination of the blood. 
Nevertheless, such t r a n s p o r t a t i o n of Salmonella spp. by otherwise 
healthy g u l l s makes them p o t e n t i a l disseminators of organisms 
p a t h o l o g i c a l t o man and h i s domestic animals. 
From these i n v e s t i g a t i o n s i t i s c l e a r t h a t g u l l s and other 
seabirds can pas s i v e l y t r a n s p o r t and disseminate ^almonellae. 
While t h i s may i n the past have been of only minor importance 
w i t h respect t o transmission of disease t o man, by v i r t u e of the 
in c r e a s i n g numbers of g u l l s , t h e i r i n c r e a s i n g p r o x i m i t y t o human 
populations and water supplies, these b i r d s could become a serious 
h e a l t h hazard, p a r t i c u l a r l y i n an ep i z o o t i c s i t u a t i o n . 
During t h i s study, a sample o f town n e s t i n g g u l l s and of 
g u l l s f r e q u e n t i n g a refuse t i p were examined i n order t o as c e r t a i n 
whether or no any salmonellae were associated w i t h these b i r d s . 
3. Examination of town and refuse t i p g u l l s f o r Salmonella spp. 
The Kauffman White Scheme (i966 ) d i s t i n g u i s h e s more than 
1,700 v a r i e t i e s of Salmonella. I d e n t i f i c a t i o n i s thus complex, 
and/ 
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and r e q u i r e s a large number of s e r o l o g i c a l preparations. Three 
centres were i n v o l v e d i n the examination and i d e n t i f i c a t i o n of 
salmonellae from samples i n t h i s study. During 1975, examination 
was c a r r i e d out by the Pathology Laboratory, Dryburn H o s p i t a l , 
Durham, under Dr. Graham. In 1976 samples from South Shields 
were d e a l t w i t h by the North West Water A u t h o r i t y M i c r o b i o l o g i c a l 
Laboratories, L i v e r p o o l Polytechnic, under Mr. David Watson. 
Samples from Scarborough and Whitby were analysed by Dr. McCoy 
and Mr. Spain i n the Public Health Laboratory, H u l l Royal I n f i r m a r y , 
H u l l . 
T e ntative i d e n t i f i c a t i o n o f Salmonella organisms i s by 
fermentation (they are generally non-lactose and non-sucrose fermenters 
and thus any c u l t u r e which ferments these sugars can be discarded) 
and other metabolic r e a c t i o n s . S e l e c t i v e media, c o n t a i n i n g 
chemical i n h i b i t o r s such as b r i l l i a n t green, desoxycholate, s e l e n i t e , 
t e t r a t h i o n a t e and c i t r a t e , which supress the growth of c o l i f o r m 
b a c t e r i a , are used t o i s o l a t e the salmonellae. I d e n t i f i c a t i o n 
of i n d i v i d u a l species i s based on h i g h l y s p e c i f i c d i f f e r e n c e s 
i n a n t i g e n i c s t r u c t u r e , using s p e c i f i c a n t i - s e r a . Phage t y p i n g , 
which permits r e c o g n i t i o n of, f o r example,72 types o f capsular 
antigen i n Salmonella t y p h i , i s based on the s u s c e p t i b i l i t y o f 
the bacterium to l y s i s by c e r t a i n bacteriophages. This d e t a i l e d 
t y p i n g i s most u s e f u l i n t r a c i n g sources and progress of epidemics, 
and i s done a t c e n t r a l Enteric Reference Laboratories. This was 
not done f o r the samples d e a l t w i t h i n t h i s study. In a d d i t i o n 
t o examination f o r Salmonella spp., those samples submitted to the 
lab o r a t o r y a t H u l l were examined also f o r the presence of marine 
h a l o p h i l i c v i b r i o s ( i n c l u d i n g V i b r i o parahaemolyticus), i n d i c a t i v e o f 
recent feeding i n marine or estuarine c o n d i t i o n s . 
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Method 
The procedure followed f o r the i s o l a t i o n of the salmonellae 
was broadly as set out below. That d e t a i l e d h e r e ? r e f e r s t o the 
procedure used by Dr. McCoy and Mr. Spain i n H u l l ; a t the other 
two centres the procedure was e s s e n t i a l l y the same, w i t h only 
minor v a r i a t i o n s i n what are otherwise standard techniques. 
The samples were i n o c u l a t e d i n t o t e t r a t h i o n a t e enrichment 
b r o t h f o r a salmonellae and submitted t o aerobic incubation at 
37°C overnight. This enrichment medium f a c i l i t a t e s the growth 
and m u l t i p l i c a t i o n of any salmonellae present (while as p r e v i o u s l y 
mentioned the t e t r a t h i o n a t e i n h i b i t s the growth o f c o l i f o r m b a c i l i i ) 
Enrichment medium i s e s s e n t i a l when only a small number of b a c t e r i a 
are expected, as would be the case i f the salmonellae were merely 
a t r a n s i e n t c o l o n i s a t i o n passing through the b i r d ' s gut w i t h the 
m a t e r i a l taken i n during feeding, the b i r d not being a c t i v e l y 
i n f e c t e d . A f t e r t h i s i n c u b a t i o n , the mixture was then t r a n s f e r r e d 
t o Bismuth s u l p h i t e agar (McCoy, 1962) and incubated a e r o b i c a l l y 
a t 37°C f o r 18 hrs. C h a r a c t e r i s t i c Salmonella colonies were 
i d e n t i f i e d s e r o l o g i c a l l y (McCoy and Spain, 1969). 
The technique used f o r i s o l a t i o n of marine h a l o p h i l i c 
v i b r i o s was as f o l l o w s : The sample was i n o c u l a t e d i n t o Teepol 
enrichment b r o t h , followed by aerobic incubation overnight a t 37°C, 
and then seeding i n t o Thiosulphate c i t r a t e b i l e s a l t agar (TCBS) 
and examination a f t e r overnight i n c u b a t i o n at 37°C f o r h a l o p h i l i c 
v i b r i o s ( V i b r i o a l g i n o l y t i c u s and V i b r i o parahaemolyticus). 
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Results 
The r e s u l t s obtained from the samples submitted f o r 
examination are set out i n Table 4, which gives the source and 
age of the b i r d s whose r e c t a l contents were sampled. (For 
the purposes of t h i s t a b l e , brown b i r d s , i . e . i n t h e i r l s t / 2 n d 
year are designated as "immatures": the others as a d u l t s . ) 
In a d d i t i o n , on two occasions 20 whole b i r d s were sent f o r 
a n a l y s i s to H u l l . The r e s u l t s obtained f o r these are given 
i n Table 5. Water samples from the pool frequented f o r bathing 
and d r i n k i n g purposes by g u l l s on the t i p at Scarborough were 
examined i n H u l l (Table 6 ) . 
Table 6 
Water Samples Taken from Burniston Refuse Ti p , Scarborough and 
Examined i n H u l l . 
Date I s o l a t i o n s Most Probable Number/lOOml 
2.6.76 S. agona 1 
23.6.76 S. bredeney 2 
The f i r s t water sample was not taken c o n c u r r e n t l y w i t h 
the g u l l samples, and the salmonellae i s o l a t e d were not found 
i n g u l l s which had been taken 8 days p r e v i o u s l y . The second 
water sample was taken w i t h i n 2 days of the g u l l sampling; the 
same Salmonella species was on t h i s occasion i s o l a t e d from both 
the pool and the g u l l p o p u l a t i o n . Eleven Salmonella species i n 
a l l were i s o l a t e d and 6 of these are l i s t e d i n the most common 20 
serotypes r e c e n t l y i s o l a t e d from human sources i n England and Wales 
(Table 3.). 
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Discussion 
Of the 307 g u l l samples examined f o r marine h a l o p h i l i c 
v i b r i o s , two showed p o s i t i v e f o r V. a l q i n o l y t i c u s , i n d i c a t i n g 
recent feeding i n marine or estuarine c o n d i t i o n s . ( i t i s not 
known how long these organisms survive i n the gut o f a g u l l , 
and consequently the word "recent" cannot be f u r t h e r q u a l i f i e d , ) 
Absence of marine v i b r i o s i n the gut does not mean t h a t the b i r d s 
feed e x c l u s i v e l y a t refuse t i p s . 
From the Salmonella analyses o f the g u l l r e c t a l contents, 
2 - 6% o f the b i r d s (mean 2.4) were v o i d i n g salmonellae i n t h e i r 
faeces. Enrichment media were used i n a l l i s o l a t i o n s , and i t 
i s not known how many cases involved c a r r i e d states or t r a n s i e n t 
c o l o n i s a t i o n of the b i r d ' s gut. A l l b i r d s were however i n a 
healthy c o n d i t i o n and there was no evidence t h a t any of those 
examined were s u f f e r i n g heavy or d e b i l i t a t i n g i n f e c t i o n s . In 
a d d i t i o n , there was no evidence t h a t the incidence o f salmonellae 
was greater i n young b i r d s , though i t may be t h a t young g u l l s 
are less l i k e l y t o sustain heavy i n f e c t i o n , p a r t i c u l a r l y i f 
already weakened due t o other causes, as were those examined by 
MacDonald and Brown (1974). Since salmonellae g e n e r a l l y survive 
i n water ( w i t h o u t m u l t i p l y i n g ) f o r 3 - 6 weeks, i t i s possible 
t h a t d r i n k i n g pools frequented by g u l l s on refuse t i p s provide 
a v e h i c l e through which salmonellae can be picked up by a la r g e 
number of b i r d s and tr a n s p o r t e d , a l b e i t i n small numbers, elsewhere. 
Active i n f e c t i o n of g u l l s , w h i l e v a r y i n g w i t h the species of 
Salmonella i n v o l v e d , i s probably commoner i n those i n poor c o n d i t i o n 
f o r other reasons. The percentage o f g u l l s found p o s i t i v e f o r 
salmonellae was f a i r l y low; nevertheless, the turnover of species 
involved i n t r a n s i e n t c o l o n i s a t i o n of the gut may be great. A 
p o t e n t i a l h e a l t h hazard to human beings, which must not however 
be overstated, does e x i s t . Moreover, t h i s i s increased i n 
s i t u a t i o n s where g u l l s and t h e i r excreta come i n close contact 
w i t h human populations, t h e i r food or t h e i r d r i n k i n g water; 
t h i s i s the case w i t h g u l l s nesting on r o o f t o p s or f r e q u e n t i n g 
r e s e r v o i r s , p a r t i c u l a r l y i n w i n t e r . The incidence of reported 
Salmonella i n f e c t i o n s i n humans i s h i g h , and t h i s despite only 
a f r a c t i o n of acute i n t e s t i n a l i n f e c t i o n s being i n v e s t i g a t e d 
b a c t e r i o l o g i c a l l y (McCoy, 1963). I n f e c t i o n s i n man are c l o s e l y 
r e l a t e d to temperature, w i t h major r i s e s i n summer and e a r l y 
autumn (McCoy, 1963, Vernon and T i l l e t , 1974). Hence i t i s during 
t h e i r breeding season t h a t g u l l s are most l i k e l y t o come i n t o 
contact w i t h salmonellae at sewage o u t f a l l s and refuse t i p s ; 
t h i s i s also the period during which r o o f t o p n e s t i n g g u l l s w i l l 
be i n c l o s e s t contact w i t h human populations. The hazard to 
r e s e r v o i r s i s also serious, p a r t i c u l a r l y i n the case o f open 
r e s e r v o i r s c o n t a i n i n g t r e a t e d water which i s d i s t r i b u t e d w i t h o u t 
further c h l o r i n a t i o n . Prevention of transmission of typhoid 
and other salmonellae i n man has been achieved by four main 
precautionary measures; m i l k p a s t e u r i s a t i o n , exclusion of 
c a r r i e r s as food handlers, s a n i t a r y sewage disposal and the p r o v i s i o n 
of unpolluted water supplies (Davis e t a l , 1967). I t i s w i t h the 
l a t t e r two procedures t h a t g u l l s i n t e r f e r e . Powers to designate 
diseases of animals or organisms c a r r i e d by them considered to 
c o n s t i t u t e a r i s k t o human h e a l t h were granted under the A g r i c u l t u r a l 
Act 1972, Section 1. The Zoonoses Order, 1975, which thus 
designates the Salmonella and Brucella organisms, was the f i r s t 
order passed under t h i s a c t . While compulsory r e p o r t i n g procedures 
apply/ 
180. 
apply t o only a few species of food animals, i n v e s t i g a t o r y and 
emergency measures may be used f o r a much wider range of species 
(Bennet, 1976). Though d i r e c t transmission of salmonellae t o 
human beings v i a the g u l l population i s not proven, an e p i z o o t i c 
amongst town ne s t i n g g u l l s could have serious consequences, and 
as the g u l l p o p u l a t i o n continues t o increase, so also does the 
p o t e n t i a l hazard t o the p u b l i c h e a l t h . 
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Part 2. 
PSITTACOSIS/ORNITHOSIS 
The p s i t t a c o s i s agent i s the type species of a large 
group of organisms i n f e c t i n g man, other mammals and b i r d s . 
Being of t r a d i t i o n a l l y u n c e r t a i n taxonomic status and o r i g i n a l l y 
thought to be v i r a l , these organisms are now ge n e r a l l y held to 
have a b a c t e r i a l ancestry, but to be dependent upon the host 
cytoplasm t o compensate f o r c e r t a i n , metabolic d e f i c i e n c i e s . 
Often c a l l e d "bedsonias" a f t e r S i r Thomas Bedson who was responsible 
f o r many fundamental observations on the p s i t t a c o s i s agent, they 
are now, on the recommendation of an i n t e r n a t i o n a l committee, 
r e f e r r e d to by the generic term Chlamydia (Davis e t a l , 1967). 
A review of the p r o p e r t i e s , occurence and p a t h o g e n i c i t y of Chlamydia 
i s provided by Schachter et a l (1974). As a disease, p s i t t a c o s i s 
has been known f o r some time. The e a r l i e s t accounts of i t s 
occurence i n humans r e f e r to i t as "pneumo-typhus" ( R i t t e r , 1880, 
Wagner, 1884). The term p s i t t a c o s i s was f i r s t used by Morange 
(1895) i n a d e s c r i p t i o n of the Paris epidemic of 1892, and r e f l e c t s 
the o r i g i n a l b e l i e f t h a t the disease was associated w i t h South 
American p a r r o t s , e x t e n s i v e l y exported. Between 1879 and 1928 
l o c a l i s e d epidemics of the disease occured i n Germany, France, 
Switzerland, U.K. and the U.S.A. (Christensen, 1957). During 
1929-30 however, a pandemic occurred i n 12 co u n t r i e s of 400 cases, 
w i t h a 35 - 40% m o r t a l i t y (Roubakine, 1930). P s i t t a c o s i s was 
found t o be endemic amongst p s i t t a c i n e b i r d s i n a l l 5 c o n t i n e n t s , 
but i t was not u n t i l the l a t e 1930s t h a t i t was shown to occur 
i n other avian species (Rasmussen, 1938, Haagen and Mauer, 1939). 
An epidemic i n the Faeroes i n 1938 was a t t r i b u t e d to an e p i z o o t i c 
amongst Fulmar P e t r e l s . Those women who s p l i t and s a l t e d the 
young/ 
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young Fulmars were the most h e a v i l y i n f e c t e d , and of 165 cases, 
only 24 of which were male, there was a 19.4% f a t a l i t y (Fisher, 
1952). An outbreak i n Iceland was also a t t r i b u t e d t o the Fulmar 
population (Lairusson and Guttermausscn, 1939). However, Miles 
and S h r i v a s t i v (1951) described an i n i t i a l outbreak i n Fulmars 
i n 1933 and showed t h a t Herring, Lesser black-backed and Black-
headed Gulls could also be a f f e c t e d ; i n a d d i t i o n they provided 
evidence t o suggest t h a t these i n f e c t i o n s were long established 
i n g u l l s before Fulmars became i n f e c t e d . 
In 1940, a s i m i l a r agent was demonstrated i n pigeons and 
w i t h i n the next few years numerous cases of human i n f e c t i o n 
from pigeons were repo r t e d , (Meyer et a l , 1942, Eddie and Francis, 
1942, Pinkerton and Swank, 1940, Smadel, 1945, Andrews and M i l l s , 
1943, Bacon, 1953). P s i t t a c o s i s was demonstrated also i n Ricebirds 
(Eaton et a l , 1941), chicks and fowls (Meyer and Eddie, 1942), 
game b i r d s ( T r e u t i n g and Olson, 1944), domestic turkeys (Meyer 
and Eddie, 1953), herons (Rubin, 1954) and numerous seabirds 
( P o l l a r d , 1955). One hundred and t h i r t y species of b i r d s have 
since been shown to be a f f e c t e d and as Christensen (1957) has 
stated, " i n a l l p r o b a b i l i t y a l l avian species must be considered 
susceptible t o the disease and may, i f occasion should a r i s e , 
pass the disease t o man". 
Meyer (1942) suggested r e p l a c i n g the term " p s i t t a c o s i s " 
by the more general " o r n i t h o s i s " . This l a t t e r was regarded as 
an equivalent term f o r p s i t t a c o s i s i n the 6th Revision of the 
I n t e r n a t i o n a l / 
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I n t e r n a t i o n a l L i s t o f Diseases and Causes of Death (WHO, 1948) 
and as a synonym i n the 8th E d i t i o n of the C o n t r o l of Communicable 
Diseases i n Man (American Public Health Association, 1955). 
" O r n i t h o s i s " i s however u s u a l l y reserved f o r the same i n f e c t i o n 
i n other than p s i t t a c i n e b i r d s and has been hel d to be less 
v i r u l e n t (McDiarmid, 1962, Miles and Shrivastav, 1951). 
O r n i t h o s i s i s a very common, n a t u r a l disease of b i r d s , u s u a l l y 
symptom-free and chronic; i f however the balance established 
w i t h the host i s d i s t u r b e d , an e p i z o o t i c my r e s u l t . Inadequate 
feeding, overcrowding of b i r d s i n cages or other con d i t i o n s 
of stress may t r i g g e r such outbreaks (Meyer, 1959 and Christensen, 
1957). I t i s impossible t o diagnose p s i t t a c o s i s i n b i r d s by 
c l i n i c a l or gross anatomical i n s p e c t i o n (Meyer, 1942 and Christensen 
1957). In man the symptoms can be severe; w h i l e responsive t o 
modern chemotherapy, the disease has a recent case f a t a l i t y of 2.6$ 
(Meyer, 1959). A l a t e n t p e r i o d of 25 days i s u s u a l l y followed 
by a steep r i s e i n temperature and s h i v e r i n g ; a fever develops 
l a s t i n g 2 - 3 weeks but of d i m i n i s h i n g i n t e n s i t y a f t e r the f i r s t 
few days. The general c o n d i t i o n of the s u f f e r e r i s poor and 
a distended abdomen plus severe diahorrea i s frequent. In f a t a l 
cases collapse occurs at t h i s stage. Pulmonary involvement occurs 
i n most severe cases w i t h however only s l i g h t coughing. Convalesce! 
i s marked by a per i o d of considerable f a t i g u e and recovery 
u s u a l l y takes 2 - 3 months. These symptoms resemble a v a r i e t y 
of other r e s p i r a t o r y or a t y p i c a l pneumonic diseases i n man and 
diagnosis i s d i f f i c u l t . Routine complement f i x a t i o n t e s t s have 
revealed t h a t both apparent and s u b c l i n i c a l i n f e c t i o n s are much 
commoner/ 
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commoner than o r i g i n a l l y supposed. Of 5,000 serum samples 
randomly c o l l e c t e d from humans i n Denmark, 7.4% gave a p o s i t i v e 
r e a c t i o n w i t h the o r n i t h o s i s antigen; the number of cases annually 
reported i n Denmark a t t h a t time was 12 - 29, (Matthiesen and 
V o l k e r t , 1956). In a s i m i l a r study i n Hamburg, 17.4% of 2,844 
sera were p o s i t i v e , w i t h the number of reported cases i n the 
Federal Republic o f Germany then v a r y i n g annually between 14 and 
121, (Weyer and Lippet, 1956). Ten out o f 14 schoolchildren 
examined i n Adelaide gave p o s i t i v e r e a c t i o n s though contact w i t h 
b i r d s had not been unusually high and a l l 10 had s u f f e r e d m i l d 
r e s p i r a t o r y complaints (Meyer, 1959). These records emphasise 
t h a t i t i s mainly severe and c l i n i c a l l y t y p i c a l cases which are 
reported to h e a l t h a u t h o r i t i e s . Others are e i t h e r undetected 
or wrongly diagnosed and the symptoms t r e a t e d w i t h broad spectrum 
a n t i m i c r o b i a l drugs. 
Transmission from person to person has been documented 
(Horder and Gow, 1930, Meyer, 1942, Bedson e t a l , 1930, T r e u t i n g 
and Olsen, 1944, Z i c h i s and Shaughnessy, 1945, Sj^rensen, 1955), 
but transmission v i a an avian host i s the most frequent, and u s u a l l y 
comes through the handling of an i n f e c t e d b i r d . Hence, c e r t a i n 
occupational groups such as p o u l t r y workers and pigeon f a n c i e r s 
have a very high incidence of i n f e c t i o n . O r n i t h o s i s agent was 
recovered from 34.5% of 116 ducks examined on commerical duck 
farms i n New York: o r n i t h o s i s was detected i n 42% of 62 persons 
who had contact w i t h them and i n only 4.9% of 61 comparable 
i n d i v i d u a l s who had not (Korns, 1955). Those most a t r i s k are 
" a l l occupational groups t h a t come i n t o d i r e c t contact w i t h o v e r t l y 
diseased b i r d s or i n t o i n d i r e c t contact w i t h i n f e c t i v e droppings 
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or s o i l e d f e a t h e r s " (Meyer, 1959). Of 70 cases reported i n the 
Somerset area between 1964 and 1971, s i g n i f i c a n t b i r d contacts 
had occurred i n the m a j o r i t y of p a t i e n t s (Anderson, 19?4<). 
Even i f contact i s n o t d i r e c t , the o r n i t h o s i s agent can, independant 
of avian hosts, survive i n the dessicated droppings, and airborne 
d r i e d faecal m a t e r i a l i s the major source of i n f e c t i o n i n man 
(Davis et a l , 1967). The agent i s discharged i n the droppings 
of sick b i r d s and those a t t a i n i n g a healthy c a r r i e r s t a t e and 
"such d r i e d d u s t - l i k e droppings represent h i g h l y contagious v e h i c l e 
(Christensen, 1957). 
For man however the disease i s g e n e r a l l y no more than a 
m i l d r e s p i r a t o r y i n f e c t i o n and t h e case f a t a l i t y , which though 
p r i o r to the use o f broad spectrum a n t i m i c r o b i a l drugs such as 
t e t r a c y c l i n e was high, i s now f a i r l y low. As Meyer (1959) 
s t a t e s : " P s i t t a c o s i s ( o r n i t h o s i s ) i s of importance t o the person 
who c o n t r a c t s i t , to the physician who must diagnose i t and to the 
p u b l i c h e a l t h agency o b l i g e d to cope w i t h f a m i l y outbreaks of a 
disease known to have had a high case f a t a l i t y , and to i d e n t i f y 
and l i m i t the source o f i n f e c t i o n " . 
Nevertheless, as he also p o i n t s out, i t i s an i n t e r e s t i n g , 
but normally minor h e a l t h problem. This i s the case where human 
and avian contact i s low. O r n i t h o s i s i s a h i g h l y contagious 
disease. With the i n c r e a s i n g numbers of r o o f t o p n e s t i n g g u l l s , 
human populations i n these areas are at r i s k from contact w i t h 
i n f e c t e d b i r d s or t h e i r droppings. Serious consideration has 
also been given to the r o l e of seagulls i n the i n f e c t i o n of 
domesticated p o u l t r y and hence p o u l t r y workers (Meyer, 1959, 
J e r n e l i u s et a l , 1975). Should an e p i z o o t i c occur amongst these 
b i r d s the consequenceScould indeed be serious. 
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CHAPTER 9 
GENERAL DISCUSSION 
( l ) The population increase i n the Herring G u l l 
Population "explosions" i n animal species may r e s u l t 
from the invasion of a new environment by a f o r e i g n species 
whose numbers m u l t i p l y unchecked, as occurred w i t h the 
i n t r o d u c t i o n of the r a b b i t i n t o A u s t r a l i a ( E l t o n , 1927). 
Spectacular population changes may however also occur i n a 
long established species when the e f f e c t s of c e r t a i n f a c t o r s 
which p r e v i o u s l y l i m i t e d p o p u l a t i o n growth are lessened or removed. 
Elton (1927) gives numerous examples of sudden popul a t i o n increases 
i n established species, such as mice, ungulates, Collembola, 
red l o c u s t s and b u t t e r f l i e s . Such a population increase i s 
at present t a k i n g place i n the Herring Gull i n most p a r t s of i t s 
range. The Herring G u l l i s an o p p o r t u n i s t , adapted to a 
changing environment. I t s a b i l i t y t o take advantage o f r e a d i l y 
a v a i l a b l e food supplies, and e x p l o i t new nesting areas as 
t r a d i t i o n a l s i t e s reach near s a t u r a t i o n , a p t l y i l l u s t r a t e s t h i s 
a d a p t a b i l i t y . 
The expansion of the Herring G u l l i n the B r i t i s h I s l e s 
t h i s century has involved both the formation of new colonies 
and the expansion of those already i n existence. This can 
f o r example, c l e a r l y be seen i n the growth and spread of r o o f t o p 
n e s t i n g . 
T h i s / 
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This study has shown t h a t the n a t i o n a l increase i n large 
g u l l s nesting i n towns has been i n progress since before 1940, 
and t h a t the r a t e of c o l o n i s a t i o n of towns has remained c o n s i s t e n t 
throughout the past 36 years. Although r e s u l t i n g i n a marked 
increase, t h i s change was not noticed u n t i l the n a t i o n a l survey 
of breeding sea-birds, "Operation Seafarer", took place i n 1969 
and gave r i s e t o a r e p o r t on town nesting (Cramp, 1971). I t i s 
of i n t e r e s t t h a t t h i s increase, and others such as the increase 
of the K i t t i w a k e Rissa t r i d a c t y l a d uring t h i s century (Coulson, 
1963), should go undetected f o r so long. Since 1969, Herring 
Gulls have been increasing i n towns a t an average annual r a t e 
of 17% and the Lesser Black-backed G u l l , although more confined 
and i n v o l v i n g fewer b i r d s , i s i n c r e a s i n g a t an appreciably higher 
r a t e o f about 28% per annum. 
From a knowledge of the s u r v i v a l r a t e s of a d u l t Herring 
G u l l s , t h e i r breeding success and age o f m a t u r i t y (Chabrzyk 
and Coulson, 1976), i t i s u n l i k e l y t h a t a Herring G u l l population 
could increase at a r a t e above lA-% per annum wi t h o u t the immigration 
of a d d i t i o n a l b i r d s . The annual r a t e s o f increase i n the numbers 
of g u l l s n e s t i n g i n towns i s i n excess of t h i s value f o r 4 of 
the 5 regions examined. Almost c e r t a i n l y , " n a t u r a l " g u l l colonies 
are a source of r e c r u i t s i n t o r o o f t o p c o l o n i e s . This has been 
confirmed i n Northeast England where appreciable numbers o f 
g u l l s ringed as young i n the I s l e of May have been found breeding 
on b u i l d i n g s i n South Shields and Sunderland. 
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These r a t e s of increase i n g u l l colonies are 
remarkably high; i n e f f e c t , the numbers of Herring Gulls 
nesting i n towns are doubling w i t h i n f i v e years w h i l s t the 
Lesser Black-backed Gulls are doubling every three years. 
This increase i s made up of two components; the expansion 
of e x i s t i n g town colonies and a d d i t i o n a l b i r d s c o l o n i s i n g new 
towns. In the case of the Herring G u l l , those colonies i n 
existence i n 1969 have been expanding a t a r a t e o f 13% per 
annum, a r a t e very s i m i l a r t o the 12.8% annual increase o f 
Herring Gulls on n a t u r a l s i t e s such as i s l a n d s and coastal 
dunes (Chabrzyk and Coulson, 1976). However the formation 
o f new r o o f t o p colonies i s t a k i n g place at a r a t e o f 9.3% 
per annum. This value may be a s l i g h t underestimate, (and 
w i l l be more so i n the f u t u r e ) , as the methods used cannot 
recognise new colonies a r i s i n g close t o those already i n existence, 
f o r example i n d i f f e r e n t p a r t s of a s i n g l e town or c i t y . I f 
the present r a t e s o f increase are sustained, by 1986 the numbers 
w i l l reach 14,000 p a i r s n e s t i n g i n 246 towns i n the B r i t i s h 
I s l e s . While more towns are being colonised, those colonies 
already i n existence are growing l a r g e r and there i s less l i k e l i h o o d 
of e x i s t i n g r o o f t o p colonies disappearing spontaneously. 
I t i s suggested t h a t the increase i n town breeding i s 
mainly a consequence of the r a p i d expansion of the Herring G u l l 
i n B r i t a i n , and p a r t i c u l a r l y r e s u l t i n g from the s a t u r a t i o n or 
near s a t u r a t i o n of many colonies on " n a t u r a l " s i t e s encouraging 
the young to seek new nesting areas. 
For a population t o increase, the reproductive r a t e plus 
any immigration must outweigh the death r a t e plus any emigration. 
The Herring Gull has been i n c r e a s i n g i n the B r i t i s h I s l e s f o r 
most o f t h i s century and, f o r the past 30 years a t l e a s t , at 
a r a t e o f 13% per annum (Chabrzyk and Coulson, 1976). The 
B r i t i s h Herring G u l l p o p u l a t i o n , u n l i k e those of Scandinavia and 
North America, i s l a r g e l y sedentary. While Scandinavian g u l l s 
overwinter i n B r i t a i n , t h e re i s no evidence of extensive immigration 
from elsewhere i n t o the B r i t i s h breeding p o p u l a t i o n . The increase 
of the Herring Gull i n B r i t a i n can t h e r e f o r e be taken as evidence 
of a mismatch between the r e p r o d u c t i v e r a t e and the m o r t a l i t y 
r a t e . 
I t has o f t e n been stated t h a t animal populations are 
"balanced" or "regulated", f l u c t u a t i n g i n time only w i t h i n c e r t a i n 
upper and lower l i m i t s (e.g. Nicholson, 1933; Lack, 1954). 
The e q u i l i b r i u m population l e v e l i s taken t o represent the 
" c a r r y i n g capacity o f the environment", which must, f o r p o p u l a t i o n 
s t a b i l i t y , remain r e l a t i v e l y constant. Lack has p o s t u l a t e d 
t h a t such r e g u l a t i o n i s brought about by e x t r i n s i c f a c t o r s 
which act i n a d e n s i t y dependent manner (Lack, 1954, 1966). 
Others have suggested t h a t there i s a " s e l f - r e g u l a t i o n " of 
animal populations e f f e c t e d through t h e i r s o c i a l behaviour 
(Wynne-Edwards, 1962) ?or through a d e t e r i o r a t i o n i n the q u a l i t y 
of i n d i v i d u a l s when the po p u l a t i o n i s i n c r e a s i n g and s e l e c t i o n 
i s relaxed ( C h i t t y , 1960). Lack (1954) has stated t h a t b i r d 
populations are r e l a t i v e l y s t a b l e , and seabirds i n p a r t i c u l a r 
are/ 
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are o f t e n c i t e d as examples o f species whose population l e v e l s , 
remaining a t or near the c a r r y i n g capacity of the environment, 
are characterised by s t a b i l i t y ; a low reproductive r a t e 
"balances" low m o r t a l i t y r a t e . There i s l i t t l e evidence t o 
support t h i s n o t i o n of s t a b i l i t y i n seabird populations. 
The i n f o r m a t i o n provided by "Operation Seafarer", a n a t i o n a l census 
of breeding seabirds i n B r i t a i n and I r e l a n d i n 1969, has 
shown t h a t B r i t i s h seabird p o p u l a t i o n s , during the 20th century 
at l e a s t , are characterised not by s t a b i l i t y , but by change. 
In a d d i t i o n t o the Herring G u l l , there have beennotable increases 
i n Fulmars, Gannets, Shags, K i t t i w a k e s and Great Skuas; L i t t l e 
Terns, P u f f i n s , R a z o r b i l l s and Guillemots have decreased (Cramp 
et a l , 1974). The data f o r other seabird species were 
i n s u f f i c i e n t t o d e l i n e a t e d e f i n i t e trends, but d i d not suggest 
s t a b i l i t y . Since h i s t o r i c a l records are poor, to what extent 
these changes are a 20th century phenomenon, a t t r i b u t a b l e to 
the e f f e c t s of man on the environment, or r e f l e c t p r e v i o u s l y 
undocumented population changes, i s unknown. Such population 
changes do not however support the contention t h a t seabird 
populations are "regulated". The r e l a t i v e l y long generation 
time c h a r a c t e r i s t i c of most seabird species means t h a t population 
changes w i l l take place r a t h e r slowly. Monitoring only over 
short time periods w i l l thus tend t o give an impression of 
s t a b i l i t y which i s apparent r a t h e r than r e a l . The concept 
of s t a b i l i t y i n animal populations has l a r g e l y been conjectured 
r a t h e r than corroborated. A s t a b l e population r e q u i r e s a 
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s t a b l e environment, but as pointed out by Andrewartha and 
Bir c h (1954), the environmental c o n d i t i o n s f o r many species 
are unstable, and o s c i l l a t e between being favourable and 
unfavourable to population growth. When c o n d i t i o n s are 
favourable, r a p i d population expansions can give r i s e to 
"plagues" of a p a r t i c u l a r species,as occurs f o r example i n 
red l o c u s t s . When?on the other hand,conditions are unfavourable, 
the population w i l l go i n t o a d e c l i n e . The Herring G u l l 
p o p u l a t i o n i s a t present expanding r a p i d l y , and there i s no 
compensatory r e l a t i o n s h i p between repr o d u c t i v e and m o r t a l i t y 
r a t e s . This increase may have come about through an increase 
i n the rep r o d u c t i v e r a t e , a decrease i n the m o r t a l i t y r a t e , 
or both. C e r t a i n environmental c o n s t r a i n t s have a l t e r e d , and 
co n d i t i o n s a t present favour p o p u l a t i o n growth. 
I f increased food a v a i l a b i l i t y has e f f e c t e d the population 
increase i n the Herring G u l l , food shortage must h i t h e r t o 
have l i m i t e d population growth. An increase i n the number o f 
Herring Gulls would thus have p a r a l l e l e d an incr e a s i n g food 
supply. A l t e r n a t i v e l y food may a t a l l times have been abundant 
f o r Herring G u l l s , and the popula t i o n been l i m i t e d , by other 
f a c t o r s , at a l e v e l below t h a t which the a v a i l a b l e food supply 
could maintain. I t i s d i f f i c u l t to assess to what extent food 
i s super-abundant f o r an animal p o p u l a t i o n , or how near the 
population size i s t o a l e v e l at which food shortage would l i m i t 
f u r t h e r p o p u l a t i o n growth. Time spent foraging may give some 
i n d i c a t i o n of the abundance of food. Pearson (1968) f o r example, 
suggested/ 
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suggested t h a t there was a superabundance of food f o r 8 species 
of seabird breeding on the Fame Islands, Northumberland. 
There was no evidence of any s t a r v a t i o n of young and the l a r g e r 
species were found to u t i l i s e only a small percentage of the 
a v a i l a b l e time f o r a g i n g ; there was a considerable reserve 
of time which could be u t i l i s e d should food become less abundant. 
Since i t has been suggested t h a t an increased amount of 
refuse and other waste materia], has been responsible f o r the 
increase i n the number o f Herring G u l l s , i t i s important to 
consider to what extent there has i n f a c t been an increased 
food supply to g u l l s from these sources. D e t a i l s of refuse 
production and treatment were obtained from the Report of the 
J o i n t Standing Committee on Refuse Treatment and Disposal (1971) 
and the Fourth Report o f the Royal Commission on Environmental 
P o l l u t i o n , (Flowers, 1974). 
Though the amount o f vegetable and p u t r e s c i b l e m a t e r i a l 
produced per household has not increased since 1935, there has 
been an increase i n the number of households and thus i n the 
amount of refuse produced. Some 15 m i l l i o n tonnes are c o l l e c t e d 
annually i n B r i t a i n , 18% of which i s vegetable and p u t r e s c i b l e 
matter. There has however been a large increase i n the amount 
of paper and packaging i n refuse and i t i s d o u b t f u l i f the 
n u t r i t i v e q u a l i t y of refuse has increased as suggested by Davis 
(1974); on the c o n t r a r y , the same weight of refuse w i l l contain 
less food m a t e r i a l . The p r a c t i c e of burning refuse i n large 
i n c i n e r a t o r s (or d e s t r u c t o r s as they were p r e v i o u s l y known) 
has been adopted t o va r y i n g extents by l o c a l a u t h o r i t i e s i n 
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B r i t a i n and elsewhere f o r n e a r l y a century. While i n some areas 
there has apparently been a decrease i n the amount o f refuse 
i n c i n e r a t e d ( H i c k l i n g , 1967), the recent t r e n d i s towards 
incr e a s i n g the q u a n t i t i e s burned. In County Cleveland, where 
much o f t h i s study took place, 105 thousand tonnes o f domestic 
refuse are i n c i n e r a t e d annually, as compared w i t h 45 thousand 
tonnes which are disposed of by l a n d f i l l t i p p i n g . In the country 
as a whole however, most refuse i s s t i l l disposed of by t i p p i n g ; 
90$ i n 1966/67, w i t h a s l i g h t decrease t o 86% i n 1972/73. 
Nevertheless, improved t i p p i n g methods have g r e a t l y decreased 
the extent t o which tip p e d refuse i s a v a i l a b l e t o b i r d s . 
C o n t r o l l e d t i p p i n g was introduced i n t h i s country 40 - 50 years 
ago. This f o l l o w s c e r t a i n recognized p r i n c i p l e s , i n v o l v i n g 
the d e p o s i t i n g and compacting of refuse on land i n shallow 
l a y e r s , and the covering of exposed surfaces w i t h s o i l or other 
m a t e r i a l t o form a seal. Tipping i s now l a r g e l y c a r r i e d out 
under recommendations of the Department of the Environment and 
theirore s t r i n g e n t l y these recommendations are fol l o w e d , the 
less food m a t e r i a l a v a i l a b l e t o b i r d s . While these recommendation 
are not mandatory, only 25% o f ti p p e d refuse i s s t i l l disposed 
of by a d i r e c t u n c o n t r o l l e d t i p p i n g method. Thus while 
there has been some increase i n the amount o f refuse a v a i l a b l e 
to g u l l s , i t seems u n l i k e l y t h a t i t has i n f a c t been as great 
as the i n c r e a s i n g q u a n t i t i e s of refuse produced would suggest. 
On considering the extent to which the increased q u a n t i t i e s have 
a c t u a l l y c o n s t i t u t e d an increased food supply t o g u l l s , the 
J o i n t Standing Committee on Refuse Treatment and Disposal (1971) 
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s t a t e d : 
"We are aware of a suggestion t h a t a reported increase 
i n the g u l l population i n B r i t a i n could be l i n k e d 
p a r t l y , at any r a t e , w i t h an increase i n the q u a n t i t y 
of refuse t i p p e d thus making more food a v a i l a b l e ; though 
undoubtedly there has been an increase i n the q u a n t i t y 
o f refuse t i p p e d over the l a s t 30 years, we do not t h i n k 
t h i s i s l i k e l y to have had more than a marginal e f f e c t " . 
H a r r i s (1970) also pointed out t h a t there was l i t t l e evidence 
o f any great increase i n the a v a i l a b i l i t y o f refuse or waste 
f i s h t o g u l l s , and suggested t h a t the reverse was p o s s i b l y t r u e 
due to increased g u t t i n g of f i s h a t sea f o r f r e e z i n g and improved 
waste d i s p o s a l . 
I f an increase i n the amount of refuse t i p p e d has e f f e c t e d 
the Herring G u l l population increase, i t i s to be expected t h a t 
a p r o p o r t i o n of the population are i n some way dependent upon 
t h i s food supply. 
Though the Herring G u l l i s g e n e r a l l y taken t o be l a r g e l y 
a scavenging b i r d , the importance of refuse m a t e r i a l i n i t s d i e t 
v a r i e s g r e a t l y i n d i f f e r e n t areas, depending on the a v a i l a b i l i t y 
of other food supplies and the p r o x i m i t y of the b i r d s to urban 
areas. Much of the data on Herring Gull food supplies r e l a t e 
to the d i e t d uring the breeding season; i t i s d i f f i c u l t to avoid 
bias i n favour of p a r t i c u l a r feeding s i t e s when sampling the 
w i n t e r food. A review of the food o f the Herring G u l l i s provided 
by H a r r i s (1965) and Spaans ( l 9 7 l ) which r e f l e c t the omnivorous 
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character o f the d i e t and the a d a p t a b i l i t y of these b i r d s . 
Refuse fe a t u r e s i n the w i n t e r d i e t of Herring Gulls i n many areas 
(e.g. Spaans, 1971; Kadlec and Drury, 1968; Drury and Nisbet, 
1969; H i c k l i n g , 1967; Kilhman and Larsson, 1974). However 
there i s much evidence to suggest t h a t refuse does not c o n s t i t u t e 
the only food source of these b i r d s , but serves as a reserve 
supply l a r g e l y u t i l i s e d when c o n d i t i o n s elsewhere have d e t e r i o r a t e d . 
Andersson (1970), studying an i n l a n d breeding p o p u l a t i o n of Herring 
G u l l s , found t h a t refuse served as a reserve food supply i n 
times o f shortage. The amount of feeding on r e f u s e decreased 
i n May, due to the a v a i l a b i l i t y o f an abundant supply o f g r a i n ; 
when the b i r d s were l a r g e l y unable to o b t a i n f i s h , refuse and 
o f f a l were most important. S h a f f e r (1971) found t h a t Herring 
Gulls on Walney I s l a n d , Cumbria, made extensive use of refuse 
only when the mussel beds were una v a i l a b l e . Kilhman and Larsson 
(1974) found t h a t refuse t i p s i n the Gothenburg area were u t i l i s e d 
i n w i n t e r to a high degree when food elsewhere was not a v a i l a b l e . 
When co n d i t i o n s were not r e s t r i c t i v e , the archipelago was p r e f e r r e d . 
Spaans (1971) found t h a t f l u c t u a t i o n s i n the number of g u l l s a t 
dumps i n F r i e s l a n d i n winter were r e l a t e d to feeding c o n d i t i o n s 
i n the Waddenzee area. He d i d not however f e e l t h a t t h i s i n d i c a t e d 
any preference f o r more " n a t u r a l " foods, but suggested r a t h e r 
t h a t garbage could not continuously support the l a r g e r p o p u l a t i o n 
of g u l l s over a prolonged period. Nevertheless, since the number 
of g u l l s feeding a t t i p s dropped when feeding c o n d i t i o n s elsewhere 
improved, t h i s i n d i c a t e s a preference, on the p a r t of some b i r d s 
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at l e a s t , f o r the l i t t o r a l zone. There was no evidence to 
suggest t h a t these b i r d s were being excluded from the t i p s or 
t h a t , when the l a r g e s t number of g u l l s were feeding on refuse, 
there was increased competition f o r food as would be expected 
i f t h i s c o n s t i t u t e d an overloading of t i p s . P i m l o t t (1952) 
found t h a t Herring Gulls only fed on f i e l d s where f i s h o f f a l was 
used as f e r t i l i z e r i n the absence o f Herring shoals; the greatest 
" f i e l d o f f a l a c t i v i t y " was c o r r e l a t e d w i t h poor weather. 
In t h i s study, refuse t i p s i n the Teesmouth area were 
used during w i n t e r predominately by a d u l t b i r d s , the immature 
Herring Gulls feeding l a r g e l y a t oth e r kinds of feeding s i t e s 
i n the same area. F l u c t u a t i o n s i n the number of g u l l s present 
a t the t i p s were r e l a t e d to feeding c o n d i t i o n s elsewhere and 
i n d i v i d u a l s which fed at t i p s were known also to feed at sea; 
even those i n d i v i d u a l s which were most consistent to one t i p 
i n the area d i d not feed a t t h i s s i t e every day. On average, 
only 22% o f the a d u l t and 23% of the immature Herring Gulls known 
to use the t i p s were present each day. On Sundays, no refuse 
was dumped at t i p s i n the area, nor was there any appreciable 
amount o f commercial f i s h i n g i n inshore waters. Thus two food 
sources used by g u l l s i n the Teesmouth area, f i s h o f f a l and refuse, 
were not a v a i l a b l e on Sundays. The b i r d s using those food sources 
must e i t h e r not have fed at a l l on Sundays, or, as seems more probabl 
made use o f a l t e r n a t i v e feeding areas. Refuse does not c o n s t i t u t e 
the only, or nece s s a r i l y the major, food source f o r g u l l s i n 
the Teesmouth area. 
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Lack (1966) has suggested t h a t many b i r d species are 
regulated i n numbers by t h e i r food supply outside the breeding 
season. The contrary opinion has however been expressed by 
Pearson (1968) and Ashmole (1963), f o r both B r i t i s h and t r o p i c a l 
seabird species r e s p e c t i v e l y . 
I f by a c t i n g as a reserve food supply, refuse t i p s are 
in c r e a s i n g the overwinter s u r v i v a l of Herring G u l l s , i n accordance 
w i t h Lack's hypothesis, then i t i s to be expected t h a t , i f refuse 
were not a v a i l a b l e , c e r t a i n b i r d s would succumb when feeding c o n d i t i o n s 
elsewhere d e t e r i o r a t e d . A l t e r n a t i v e l y i t could be postulated 
t h a t they would s u f f e r a lowered breeding success i n the f o l l o w i n g 
season. However, as shown by Spaans (1971), the Herring G u l l 
i s w e l l adapted to an i r r e g u l a r food supply and can q u i c k l y regain 
weight l o s t i n times of shortage. Nisbet (1977) reported t h a t , 
w h i l e the amount of refuse being t i p p e d i n the U.S.A. has increased, 
the Herring G u l l i s undergoing a r e g i o n a l d e c l i n e . This may be 
r e l a t e d to the inshore f i s h i n g i n d u s t r y which has decreased i n 
those areas where the Herring Gull population i s decreasing; 
i n areas where the inshore f i s h e r i e s have increased or been maintained, 
the Herring G u l l i s i n c r e a s i n g . There has thus been a r e - d i s t r i b u t i o n 
of the p o p u l a t i o n . I t i s u n l i k e l y t h a t the a v a i l a b i l i t y of 
food outside the breeding season could i n any case " r e g u l a t e " 
the B r i t i s h Herring Gull p o p u l a t i o n independent o f the Scandinavian 
p o p u l a t i o n since there i s considerable mixing of the two during 
the w i n t e r months. I f food were l i m i t i n g a t t h i s time, competition 
between the B r i t i s h Herring Gull and the l a r g e r Scandinavian 
form could r e s u l t i n a decrease i n the B r i t i s h p o p u l a t i o n independent 
of i t s density. Population growth could t h e r e f o r e be l i m i t e d 
by w i n t e r food supply, but not regulated. To overcome t h i s 
d i f f i c u l t y , i t i s necessary to p o s t u l a t e r e g u l a t i o n on a very 
large geographical scale, f o r which there i s no evidence. 
Refuse t i p s represent a concentrated, -easily a v a i l a b l e 
and r e l a t i v e l y s t a ble food source f o r g u l l s . Gulls feeding 
at t i p s spend only a small percentage o f the a v a i l a b l e time 
foraging. I f t h i s food source were not a v a i l a b l e , i t does not 
nece s s a r i l y f o l l o w t h a t the b i r d s would s u f f e r a chronic food 
shortage; i t i s probable t h a t longer periods o f time would be 
spent i n search o f food elsewhere. While there has undoubtedly 
been some increase i n the amount o f refuse a v a i l a b l e to g u l l s 
t h i s century, the i n c r e a s i n g number of g u l l s feeding on t h i s food 
source i s a r e f l e c t i o n of the popula t i o n increase i n these b i r d s , 
r a t h e r than evidence f o r a causal r e l a t i o n s h i p . The c a t h o l i c 
d i e t of the Herring Gull suggests t h a t i t i s adapted to a v a r i a b l e 
food supply and i t i s u n l i k e l y t h a t the a v a i l a b i l i t y of food 
has i n the past been a l i m i t i n g f a c t o r i n the population growth 
of t h i s species. Moreover, i n a long l i v e d species such as 
the Herring Gull i n which the annual m o r t a l i t y i s very low, 
s t a r v a t i o n as a cause o f m o r t a l i t y , i f i t occurs, must occur 
i n f r e q u e n t l y . Lack of predators has been responsible f o r 
increases i n the numbers of many introduced species, and the 
i n t r o d u c t i o n o f predators has served as a means of b i o l o g i c a l 
c o n t r o l . This has been the case both w i t h p l a n t species such 
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as p r i c k l y pear i n A u s t r a l i a and animal species such as the 
cottony cushion scale i n C a l i f o r n i a (Krebs, 1972). There 
has been a r e l a x a t i o n of predation on a l l b i r d species t h i s 
century. P r i o r t o 1869, the adu l t s and young o f many seabird 
species were k i l l e d i n large numbers by man, f o r sport, f o r 
the plumage trade and also f o r food; large numbers of eggs 
were also c o l l e c t e d . The f i r s t act t o p r o t e c t seabirds i n 
B r i t a i n was passed i n 1869, and was followed by more general 
b i r d p r o t e c t i o n acts between 1880 and 1896. Since then, there 
has been l i t t l e pred a t i o n on the a d u l t s , young or eggs of 
B r i t i s h seabirds by man. Of the seabird species which have 
increased t h i s century, only the Herring G u l l , the Great Black-
backed Gul} and the Fulmar make extensive use of refuse as a 
food supply: a l l have been protected. The dramatic d e c l i n e 
i n species such as the L i t t l e Tern i s thought to have been due 
to the encroachment of man on to i t s nesting area (Cramp et a l , 
1974). S i m i l a r l y , the Herring Gull increases i n the Netherlands 
and i n North America date from the i n t r o d u c t i o n of p r o t e c t i o n 
(Spaans, 1971; Kadlec and Drury, 1968). 
The i n t r i n s i c r a t e of increase i n an animal population 
can be a l t e r e d by a change i n the rep r o d u c t i v e r a t e , the m o r t a l i t y 
r a t e or both. (Or o f course by immigration or emigration.) 
Relaxation of preda t i o n on the eggs and young of the Herring 
Gull has increased i t s reproductive r a t e ; p r o t e c t i o n of adu l t s 
and immatures has decreased the m o r t a l i t y . This l a t t e r i s p a r t i c u l a r l y 
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important i n a long l i v e d , i t e r o p a r o u s species; as pointed out 
by Coulson (1963) a small change i n a d u l t m o r t a l i t y can considerably 
extend the breeding l i f e . A change i n annual m o r t a l i t y r a t e 
a f t e r the f i r s t year of l i f e from 10% t o 6% extends the 
average breeding l i f e from 9 to 15 years. I f m o r t a l i t y during 
the f i r s t year of l i f e i s taken as 17%fage o f f i r s t breeding 5 
years, and each p a i r presumed to fledge an average of one chick 
per year, then when the m o r t a l i t y i n o l d e r age classes i s 10% 
per annum each p a i r w i l l r ear on average 5 young to m a t u r i t y ; 
when the m o r t a l i t y i n age classes o l d e r than one year i s 6%, 
10 young w i l l be reared per p a i r t o m a t u r i t y . With an annual 
o f 
mortality/10%,each p a i r would have to rear 2 young per year on 
average i n order to rear 10 young to m a t u r i t y . Thus i n terms 
o f the number of(|spring s u r v i v i n g to breeding age, a 40% change 
i n a d u l t m o r t a l i t y has the same e f f e c t as doubling the number 
of young fledged per p a i r per year. 
At the present time, the Herring Gull population i s 
producing 3 times as many young per year as i s necessary f o r the 
population t o remain stable. There i s no evidence to suggest 
as yet t h a t the population increase has ceased. Such i s the 
success of the n o n - s p e c i a l i s t , whose opportunism enables i t to 
increase when c e r t a i n l i m i t s t o p o p u l a t i o n growth are removed. 
(2) Control of the Herring Gull 
The increase i n the number o f Herring Gulls i n B r i t a i n 
and elsewhere t h i s century has caused a v a r i e t y of problems, and 
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the Herring Gull has come to be regarded as a pest species. 
In a d d i t i o n to the hea l t h hazards t o man and l i v e s t o c k already 
reviewed, Herring Gulls have been i m p l i c a t e d i n a i r s t r i k e s 
(Stables and New, 1968; Brough, 1969; Grant, 1974) and have 
been reported to oust other nesting b i r d s , p a r t i c u l a r l y t e r n s 
(Drury, 1965; Thomas, 1972). A review o f the d i f f e r e n t management 
techniques attempted a t ''natural" g u l l colonies i n B r i t a i n and 
elsewhere has been provided by Thomas (1972). 
While i t i s t r u e t h a t g u l l s nesting on ro o t f o p s i n small 
numbers o f t e n give pleasure to an i n t e r e s t e d few, i t i s also t r u e 
t h a t a large r o o f t o p colony causes considerable disturbance 
to a very i r a t e human populace. Noise i s a major cause f o r complaint, 
as i s damage to the f a b r i c of b u i l d i n g s . Roofs and pavements 
become fouled w i t h droppings and downpipes choked w i t h nest d e b r i s 
give r i s e to unpleasant smells and f l o o d i n g s . The defensive 
"dive bombing" behaviour also causes considerable d i s r u p t i o n s 
i n a town. A v a r i e t y of methods have been employed i n attempts 
to reduce the number of g u l l s n e s t i n g i n towns. These have 
ranged from the f u t i l e , such as h a r d - b o i l i n g t h e i r eggs, to the 
r i d i c u l o u s , such as t y i n g f i r e w o r k s a t the end of broom handles. 
Nesting deterents such as wire mesh, spikes, glass, etc. can be 
e f f e c t i v e f o r the i n d i v i d u a l houeeholder, but do not serve t o 
remove nesting g u l l s from the town as a whole. Measures aimed 
at w i n t e r i n g g u l l s i n the area of a r o o f t o p colony are u n l i k e l y 
to be eff e c t i v e • , since t h i s p opulation may not contain s u f f i c i e n t 
numbers of l o c a l breeding b i r d s to make the e f f o r t required worth 
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w h i l e . Broadcasting alarm c a l l s , as was done i n South Shields 
i n 1971, i s not only o f no a v a i l , but can serve to f a c i l i t a t e 
colony increase by s c a t t e r i n g the nesting b i r d s over the town, 
and thereby p r o v i d i n g more sub-groups f o r the a t t r a c t i o n of r e c r u i t s . 
When the colony i s small, continued disturbance may cause the 
b i r d s to abandon the area. However, as the colony increases 
i n s i ze, i t becomes more s t a b l e , and the b i r d s i n c r e a s i n g l y more 
d i f f i c u l t to dislodge. In 1975 and 1976,31 d i s t r i c t a u t h o r i t i e s 
i n Great B r i t a i n reported continued complaints from l o c a l r e s i d e n t s 
w i t h respect to problems created by g u l l s n e s t i n g on b u i l d i n g s , 
p a r t i c u l a r l y on h o t e l s and p r i v a t e residences. Nevertheless, 
there i s no recognised p o l i c y f o r removal o f these b i r d s , and most 
c o n t r o l attempts so f a r employed have met w i t h very l i t t l e success. 
Areas where c o n t r o l a c t i o n has been undertaken are denoted as 
such i n appendices 4 - 7 ; the f a c t t h a t the l o c a l i t i e s a t which 
c o n t r o l attempts have been most intense s t i l l support the l a r g e s t 
r o o f t o p colonies demonstrates the i n e f f e c t i v e n e s s of the c o n t r o l 
measures g e n e r a l l y i n use. Since g u l l s w i l l r e b u i l d a nest and 
la y a replacement c l u t c h , i f not i n the same year then i n the 
next, and i f not i n the same s i t e then i n another cloee by, 
c o n t r o l attempts aimed at egg or nest d e s t r u c t i o n are f u t i l e . 
Moreover, since more than 50% o f the r e c r u i t s i n t o a colony 
are born i n other areas, a l o c a l r eduction i n breeding success 
w i l l not prevent colony growth. I f i t i s deemed 
necessary to reduce or remove g u l l s nesting i n towns the s o l u t i o n 
to the problem l i e s w i t h the removal o f a d u l t b i r d s . I t i s 
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not n e c e s s a r i l y the case t h a t nesting s i t e s on b u i l d i n g s are an 
u n a t t r a c t i v e a l t e r n a t i v e to the t r a d i t i o n a l s i t e s . Rather, 
the former o f t e n represent r e l a t i v e l y safe and secure nesting 
s i t e s w i t h a correspondingly high breeding success. The 
presence of s u c c e s s f u l l y breeding a d u l t s a t t r a c t s young b i r d s 
prospecting f o r a nesting s i t e . Merely t h i n n i n g out a town 
popula t i o n w i l l thus not serve as a long term c o n t r o l measure. 
I t may i n some cases even accelerate colony growth since low 
d e n s i t y colonies are p o s s i b i y more accessible t o young b i r d s 
(Chabrzylc and Coulson, 1976). Large scale c u l l i n g may however 
have a d i s r u p t i v e e f f e c t on r e c r u i t m e n t i n t o an area, and e f f e c t s 
produced by the continuous extensive c u l l i n g o f g u l l s on the Forth 
Islands may be c o n t r i b u t i n g to the high r a t e of increase i n r o o f t o p 
colonies i n Northeast England. 
I t must be borne i n mind t h a t the r o o f t o p n e s t i n g Herring 
G u l l population represents only a very small p r o p o r t i o n of the 
breeding population of these b i r d s on B r i t i s h and I r i s h coasts. 
These colonies are not d i s c r e t e populations of breeding b i r d s , 
and there i s considerable i n t e r - c o l o n y d i s p e r s a l . Management 
p o l i c i e s f o r Herring Gulls must t h e r e f o r e take i n t o consideration 
the possible immigration of b i r d s from other colonies i n t o c u l l e d 
areas, and the movement of g u l l s out of a h i g h l y d i s t u r b e d h a b i t a t . 
As pointed out by Drury and Nisbet (1969), the Herring G u l l i s 
adapted to a changing environment, and i s thus w e l l equipped to 
r e s i s t or evade c o n t r o l measures. 
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SUMMAKY 
1 . This study has been concerned w i t h the u t i l i s a t i o n of urban 
resources f o r feeding and breeding purposes by the Herring 
G u l l . The study has centred on Northeast England,, 
between 1973 and 1976. I n d i v i d u a l b i r d s were i d e n t i f i e d 
using unique c o l o u r - r i n g combinations. 
2. Ringing recoveries show t h a t the population of Herring 
Gulls o v e r w i n t e r i n g i n Northeast England i s composed mainly 
of breeding b i r d s from East Scotland and Norway. The 
l o c a l breeding population i s small (ca 1,000 p a i r s ) . 
3. Immature Herring Gulls from East Scotland and Norway also 
overwinter i n Northeast England, some of which remain through-
out the w i n t e r months. A p r o p o r t i o n of young fledged 
from the l o c a l colonies dispersed south i n winter while 
others remained i n the n a t a l area throughout the year. 
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4. Adult Herring Gulls from breeding l o c a l i t i e s i n B r i t a i n 
were found to be smaller i n size than t h e i r Norwegian 
counterparts. B r i t i s h male Herring Gulls overlapped 
w i t h Norwegian females i n wing and b i l l l ength but not 
i n b i l l depth, or summer weight. 
5. B i l l depth provides the most r e l i a b l e i n d i c a t o r of sex i n 
g u l l s where B r i t i s h and Scandinavian b i r d s are known to 
be present. Birds w i t h b i l l depths less than 18.4 mm 
were females. 
6. Wing length gives a good i n d i c a t i o n of geographical o r i g i n 
when the sex o f a Herring G u l l i s known. Of b i r d s 
captured i n B r i t a i n wing lengths greater than 415 mm 
i n females and 435 mm i n males i n d i c a t e b i r d s of Scandinavian 
o r i g i n . 
7. Gulls fed a t refuse t i p s i n the study area throughout the 
w i n t e r months. Adults departed from the area w i t h the 
onset of the breeding season i n l a t e January and e a r l y February 
r e t u r n i n g to the area i n l a t e August and September. 
8. Gulls coming to feed a t Whitton t i p (17 km i n l a n d ) a r r i v e d 
e a r l y i n the morning and remained there throughout the 
day. The b i r d s roosted at n i g h t i n the Teesmouth estuary. 
9. The expected r a t i o of a d u l t to immature Herring Gulls as 
c a l c u l a t e d from l i f e t a b l e data was 48% a d u l t s and 52% 
immatures- The observed r a t i o at refuse t i p s was 80% 
a d u l t s and 20% immatures. 
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10. Eighty per cent o f the Herring Gulls feeding around 
inshore f i s h i n g boats i n the study area were immatures. 
11. The number o f g u l l s present at the t i p s was c o n s i s t e n t l y 
low on Sundays, when no refuse was dumped. 
12. There was considerable f l u c t u a t i o n i n the numbers of g u l l s 
present at the t i p s on d i f f e r e n t weekdays, which was not 
due t o a s h i f t i n g of g u l l s from one t i p t o another. 
The r e l a t i v e f l u c t u a t i o n i n numbers d i d not d i f f e r between 
adu l t s and immatures. 
13. The number of a d u l t s present a t Whitton t i p was found t o 
be s i g n i f i c a n t l y r e l a t e d t o e a r l y morning wind d i r e c t i o n 
a t the n i g h t r o o s t ; the numbers were greater when the 
wind was o f f s h o r e r a t h e r than onshore. The number of 
immature g u l l s present was s i g n i f i c a n t l y r e l a t e d to the 
success o f inshore f i s h i n g boats on the day p r i o r t o 
counting a t the t i p . 
The number o f immatures present at the t i p dropped as 
f i s h catch on the previous day increased. 
14. Fewer c o l o u r - r i n g e d immatures were seen again at t i p s i n 
the study area a f t e r release than a d u l t s . Considering 
those b i r d s which were seen again, immatures were seen 
less o f t e n than a d u l t s . 
15. The m a j o r i t y of a d u l t Herring Gulls showed constancy t o the 
study area and returned to t h i s w i n t e r i n g area i n consecutive 
years, though breeding elsewhere. 
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16. Immature Herring G u l l s moved between t i p s more than a d u l t s , 
and a d u l t females more than a d u l t males. 
17. I n d i v i d u a l Herring Gulls d i d not feed at refuse t i p s every 
day. On average 22% of the a d u l t s and 23% o f the immatures 
which used the t i p were present on any one day. 
18. There were two d i f f e r e n t feeding areas on the refuse t i p s ; 
a main feeding area on which food was concentrated and 
abundant, and a secondary feeding area on which food 
m a t e r i a l was more spread out. The secondary feeding 
area was a v a i l a b l e t o b i r d s f o r longer periods than was 
the main area. 
19. I n d i v i d u a l b i r d s spent between 10 - 17% of t h e i r time a t 
the t i p engaged i n feeding a c t i v i t i e s . 
20. I n d i v i d u a l b i r d s c o n s i s t e n t l y fed on one o f the two feeding 
areas. Proportionally more a d u l t females were found t o 
use the secondary area than males. 
21. Refuse d i d not c o n s t i t u t e the only or n e c e s s a r i l y the 
major food source f o r g u l l s i n the study area. 
22. The u t i l i s a t i o n of r o o f t o p s as nesting areas by Herring 
Gulls i n Sunderland and South Shields was studied from 
1974-1976. Each of these towns supports i n the region 
o f 200 nesting p a i r s . 
23. The number of p a i r s of Herring Gulls present i n South 
Shields increased by 23% between 1974 and 1975, and 
40% between 1975 and 1976. In Sunderland the number 
of n e s t i n g p a i r s i n the town o v e r a l l increased by 17% 
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between 1974 and 1975. C u l l i n g measures undertaken i n 
both towns prevented f u r t h e r increases i n the number of 
p a i r s which nested, but d i d not e f f e c t any r e a l , decrease. 
24. From the numbers of ri n g e d Herring Gulls breeding i n South 
Shields and Sunderland, i t appears t h a t the Forth Islands 
are a major source of r e c r u i t s i n t o r o o f t o p g u l l colonies 
i n North e-ast England Twice as many breeding females 
as males were i d e n t i f i e d as having been fledged from the 
I s l e of May, F i r t h of Forth. 
25. Herring G u l l r o o f t o p nests are most commonly found on commercial 
and r e s i d e n t i a l p r o p e r t i e s ; i n d u s t r i a l sheds are e x t e n s i v e l y 
used by n e s t i n g g u l l s i n Sunderland and i n the B r i s t o l 
Channel area. 
26. The breeding success of g u l l s i n towns during t h i s study 
was on average between 1.2 - 1.6 young fl e d g e d / p a i r . 
This i s higher than t h a t recorded i n " n a t u r a l " colonies, 
and may be due to the nature of the n e s t i n g s i t e s . 
27. A n a t i o n a l census of g u l l s nesting on b u i l d i n g s i n B r i t a i n 
and I r e l a n d was organised i n 1976 as a B.T.O. enquiry. 
A minimum of 2968 p a i r s of Herring Gulls were reported 
nesting on b u i l d i n g s i n 92 l o c a l i t i e s i n 1976: the number 
of n e s t i n g p a i r s has been i n c r e a s i n g a t 17% per annum 
since 1969. 
28. The r a t e of formation of new Herring G u l l r o o f t o p colonies 
was 9.3% per annum and has remained a t t h i s l e v e l since 
about 1940. The r a t e of d e s e r t i o n of r o o f t o p colonies 
i s decreasing while the average colony size increases, and 
d e s e r t i o n i s more l i k e l y when only 1 or 2 n e s t i n g p a i r s are 
i n v o l v e d . 
29. When examined on a r e g i o n a l basis, r o o f t o p nesting Herring 
Gulls were found to be i n c r e a s i n g most r a p i d l y i n East 
B r i t a i n (29% per annum) w h i l e those i n Southeast England 
are i n c r e a s i n g l e a s t r a p i d l y ( 6 % per annum). A d i f f e r e n c e 
i n the number of p o t e n t i a l r e c r u i t s i n t o those two areas 
i s suggested as a possible reason f o r t h i s d i s p a r i t y . 
30. Between 2 - 6% of Herring Gulls subjected to p a t h o l o g i c a l 
a n a l y s i s were found to be v o i d i n g Salmonella organisms i n 
t h e i r faeces. These b i r d s can also c a r r y O r n i t h o s i s 
agent. These organisms cause disease i n man, and g u l l s 
nesting on r o o f t o p s may c o n s t i t u t e a p o t e n t i a l p u b l i c 
h e a l t h hazard. 
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APPENDIX 2 
C r i t e r i a used to age Herring and Great Black-backed Gulls 
1. HERRING GULL 
Herr i n g Gulls were c l a s s i f i e d i n t o age categories using 
the f o l l o w i n g w i n t e r plumage c h a r a c t e r i s t i c s . 
(1) i s t year 
B i l l : black 
Body: head, neck, mantle, back and underparts mottled 
brown/buff; no grey body f e a t h e r s . 
T a i l : t a i l f e athers t i p p e d white w i t h broad black/brown 
subterminal band. 
Wings: primaries black/brown, some m o t t l i n g on inner 
p r i m a r i e s ; secondaries and wing coverts mottled 
brown. 
In the f i e l d i d e n t i f i e d as b a s i c a l l y an o v e r a l l mottled 
brown b i r d w i t h a black b i l l and d i s t i n g u i s h e d from immature 
Great Black-backed Gulls by v i r t u e of the smaller size of the 
former and i t s darker neck and underparts. 
(2) 2nd year 
B i l l : black 
Body: head, neck and underparts w h i t e r w i t h less 
m o t t l i n g than 1st year b i r d ; mantle and back 
w i t h v a r y i n g amounts o f blue-grey and mottled 
brown f e a t h e r s . 
T a i l : broad black/brown subterminal band s t i l l e vident. 
Wing: outer p r i m a r i e s black/brown, v a r y i n g amounts 
of brown/buff and grey m o t t l i n g on inner p r i m a r i e s ; 
secondaries and wing coverts w i t h v a r y i n g amounts 
o f / 
i i . 
o f m o t t l i n g , but p a l e r than 1st year. 
In the f i e l d , d i s t i n g u i s h e d from f i r s t year b i r d by much 
pale r c o l o u r a t i o n and presence of some blue-grey body feat h e r s . 
D i s t i n g u i s h e d from immature Great Black-backed G u l l by v i r t u e 
of smaller s i z e of the former and presence of blue-grey 
c o l o u r a t i o n . 
(3) 3/4th year 
B i l l : Brownish - f l e s h coloured, v a r y i n g amounts o f 
yell o w c o l o u r a t i o n . 
Body: b a s i c a l l y white head and neck w i t h brown 
streaks s i m i l a r t o adult w i n t e r plumage; 
underparts w h i t e ; back and mantle b a s i c a l l y 
blue-grey. 
T a i l : g e n e r a l l y white, w i t h v a r y i n g amounts of 
brownish m o t t l i n g . 
Wing: primaries b l a c k i s h , but absence of prominent 
wing m i r r o r s as found i n a d u l t ; secondary wing 
coverts mottled brown. 
In f i e l d , d i s t i n g u i s h e d from a d u l t by b i l l c o l o u r a t i o n , 
a prominent m o t t l i n g on secondary wing coverts and absence of 
obvious wing m i r r o r s . No attempt was made t o d i s t i n g u i s h between 
3rd and 4th year b i r d s on the basis o f plumage c h a r a c t e r i s t i c s . 
(4) Adult 
B i l l : prominent yellow colour. 
Body: head and neck streaked brown, underparts white, 
back and mantle blue-grey. 
T a i l : white 
Wing: b l a c k i s h p r i m a r i e s , obvious wing m i r r o r s 
i i i . 
(amount o f wear v a r i a b l e ) ; secondaries and 
wing coverts blue-grey. Absence of any obvious 
brown m o t t l i n g . 
2. GREAT BLACK-BACKED GULL 
(1) Immatures 
B a s i c a l l y mottled b l a c k i s h brown/buff b i r d s were c l a s s i f i e d 
as immatures; t h i s included 1st and 2nd years. 
(2) Adults 
A l l b i r d s w i t h obvious dark mantle were c l a s s i f i e d as 
ad u l t s ; included 3rd and 4th year b i r d s . 
i v. 
APPENDIX 3 
Counts o f a d u l t and immature Herring Gulls a t refuse t i p s i n the 
Greater Boston and Gloucester areas of New England. Immature 
r e f e r s t o b i r d s 1 - 3 years. (Supplied by Dr. W.H. Drury, 
Mass. Audubon Soc. ) 
Year Month Location % Adults % Immatures No.Coui 
1962 Nov. Boston: 
Coleman's Dump R9 11 7 
Dec. i t 91 9 3 
1963 Jan. t i 97 3 2 
Feb. 81 19 1 
1962 Nov. Cambridge Dump 90 10 6 
Dec. 96 4 4 
1963 Jan. i t 98 2 1 
Feb. n 95 5 2 
Mar. i i 88 12 3 
1962 Sept. Everett, 
Mystic Dump 
65 35 10 
Oct. I I 64 36 5 
Nov. i t 88 22 5 
Dec. I I 87 13 3 
1963 Jan I I 98 2 4 
Mar i t 92 8 3 
1962 Nov. S. Roxbury Dump 81 19 6 
Dec. i t 93 7 5 
1963 Jan I I 95 5 3 
Feb. i t 80 20 3 
Mar. I I 93 7 1 
1962 Sept. W.Roxbury Dump 54 46 5 
Oct. t i 54 46 4 
1963 Mar. t i 88 12 1 
1964 Sept. H 75 25 5 
Oct. 11 75 25 2 
Nov. n 84 16 1 
1962 Sept. Sagus, clam dump 58 42 10 
Oct. t i 73 27 5 
Nov. i i 86 14 7 
Dec. i i 86 14 6 
1963 Jan. I I 92 8 4 
Feb. i i 87 13 3 
Mar. i i 90 10 3 
1962 Sept. Sagus, commercial 55 45 10 
Oct. dump 82 18 5 
Nov. I I 91 9 6 
Dec. I I 89 11 6 
1963 Jan. i t 90 10 4 
Feb. i t 92 8 2 
Mar. I I 91 9 3 
APPENDIX 3 (Contd) 
Year Month Location % Adults % Immatures No.coun 
1964 Feb. Sagus: commerical 
dump (+ Daggits) 
94 6 3 
Sept. tt 76 24 4 
Oct. i t 84 16 2 
Nov. t i 97 3 3 
Dec. i i 93 7 1 
1962 Sept. Daggit's dump 56 44 10 
Oct. i i 80 20 5 
Nov. i t 76 24 5 
Dec. t i 89 11 6 
1963 Jan. M 92 8 3 
Feb. I t 88 12 1 
Mar. t l 91 9 3 
1962 Sept. Gloucester, 
F i s h p i e r 
95 5 11 
Oct. I I 96 4 6 
Nov. i f 95 5 7 
1963 Jan. I I 96 4 3 
Feb. i t 97 3 2 
Mar. 94 6 2 
1964 Sept. i t 82 18 2 
Oct. tt 93 7 2 
Nov. f i 92 8 1 
Dec. i t 90 10 1 
1962 Sept. Boston Fish p i e r 75 25 10 
Oct. and others 63 37 5 
Nov. tt 85 15 7 
1963 Jan. Boston Fish p i e r 91 9 3 
Feb. and others 90 10 2 
Mar. • I T 91 9 3 
1964 Jan. I t 21 79 1 
Feb. I I !1 85 15 4 
Mar. I I 91 9 1 
Sept. 11 80 20 6 
Oct. 11 71 29 2 
Nov. Boston Fish p i e r 84 16 3 
Dec. i t 81 19 4 
APPENDICES 4 - 8 
Notation: 
+ following total = more than 
+ alone = prospecting birds only reported 
Control of gulls: 
* no organised clearance attempted but wide usage of 
nesting deterrents and some removal of nests and eggs. 
** organised clearance, involving local authority. Extensive 
use of nest deterrents, egg and nest control measures, 
some culling of adults and/or chicks. 
APPENDIX 4 
1969 and 1976 counts available for rooftop Herring Gull colonies in existence in 1969 
LOCATION 
Northumberland 
1969 1970 1975 
Berwick on Tweed & Tweedmouth, 
Tyne & Wear 
North Shields & Tynemouth 
South Shields 
Sunderland 
Cleveland 
Hartlepool 
North Yorkshire 
Staithes 
Runswick 
Whitby 
Robin Hoods Bay 
Scarborough 
Greater London 
London 
Kent 
Kingsgate, Ramsgate & 
Broadstairs 
Canterbury 
Dover 
Folkestone & Cheriton 
Hythe 
East Sussex 
Hastings & St Leonards 
Bexhill 
Dorset 
Swanage 
Wyke Regis & Weymouth 
2+ 
25 
10 
8-11 
2 
97 
3+ 
4 
27 
1-3 
c. 225 
1 
nesting 
126 
nesting 
1 
1 
1976 
33 
42 
209 
189 
27 
78 
0 
200+ 
30 
120 
5+ 
110+ 
1 
150+ 
20 
nesting 
198 
10+ 
CONTROL 
** 
** 
'several' 
v i i . 
LOCATION 1969 1970 1975 1976 CONTROL 
Devon 
Beer 
Budleigh Salterton 
Torquay 
Paignton 
Brixham 
Thurle stone 
Bigbury-on-Sea 
Teignbridge 
Cornwall 
Looe 
Polruan 
Mullion 
Helston (Culdrose RN Stn) 
Marazion 
Newlyn 
Mousehole 
St Ives 
Newquay 
Gwent 
5 
10-15 
Chepstow 
Newport 
South Glamorgan 
Cardiff 
Mid Glamorgan 
Hirwain 
Dyfed 
Pembry 
Carmarthen 
Gwynedd 
Holyhead 
Conway 
Deganwy 
Llandudno 
Rhos-on-Sea 
22+ 
2 
2 
nesting 
nesting 
1 
c. 40 
189 
6 
100 
45 
67 
50-60 
2 
40-50 
nesting 
v i i i • 
1 
1+ 
11 
3 
100 
48 
8 
61 
425 
66 
? 
10+ 
40 
30 
31 
? 
? 
nesting 
? 
? 
? 
? 
4 
102 
45 
? 
20+ 
5 
0 
0 
0 
92-101 
11 
C.150 
1 
** 
LOCATION 1969 1970 1975 1976 CONTROL 
Isle of Man 
Douglas 
Port St Mary-
Port Erin 
Dumfries & Galloway 
Stranraer 
Strathclyde 
Kilmarnock 
Shetland 
Lerwick 
Highland 
Inverness 
Nairn 
Grampian 
Lossiemouth 
Aberdeen 
Tayside 
Arbroath 
Dundee 
IRELAND 
Waterford 
1 ? 
1 ? 
1 ? 
1 0 
2+ 3+ 
4-5 6+ 
2+ 3+ 
1 9 
c. 8 1 
1 1 
3-4 0 
3-6 9+ 
Dunmore East 5 12 
i \PENL' "X 5 
Counts for -ooftop Herrin- Gull colonies est blished si .ce 1969 
LOCATION 
N or -humber land 
Blyth 
Tyne & Wear 
Newcastle upon Tyne 
North Yorkshire 
Filey 
Fi\ingthorpe 
Kent 
Margate 
A sMord 
East Sussex 
stbourne 
Brighton 
Hove 
West Sussex 
Worthing 
Dorset 
Bui'ton Bradstock 
Bridport 
West Bay 
Bothenhampton 
Charmouth 
Lyme Regis 
Devon 
Honiton 
Sidmouth 
Exeter 
Dawlish 
Shaldon 
Teignmouth 
Babbacombe 
Exmouth 
Dfracombe 
L976 
nesting 
19 
20 
+ 
23 
13 
nesting 
23 
3 
nesting 
nesting 
3 
nesting 
+ 
+ 
nesting 
5 
nesting 
20+ 
4 
nesting 
1 
CONTROL 
** 
LOCATION 1976 CONTROL 
Cornwall 
Torpoint + 
Penzance nesting 
Perranuthnoe + 
Lelant 1 
Hayle nesting 
Carbis Bay nesting 
Somerset 
Yeovil nesting 
Bridgewater nesting * 
Burnham-on-Sea 2 
Avon 
Bath + 
Bristol 54 ** 
Portishead 10-20 
Gloucester shire 
Gloucester 60 * 
South Glamorgan 
Penarth + 
Barry 6+ 
Rhoose 4 
Mid Glamorgan 
Pontypridd + 
Merthyr Tydfil 8 
West Glamorgan 
Port Talbot 82 
Dyfed 
Tenby nesting 
New Quay + 
Gwynedd 
Barmouth nesting 
Caernarvon 3 
Bangor + 
x i 
LOCATION 1976 CONTROL 
Clwyd 
Old Colwyn 
Colwyn Bay 
Merseyside 
Heswall 
West Kirby 
Cumbria 
Barrow-in-Furness 
Isle of Man 
Peel 
Highlands 
Fortrose 
Fife 
Dunfermline 
Borders 
St Abbs 
Eyemouth 
5 
1 
nesting 
1 
nesting 
14 
IRELAND 
Dublin 
Dublin City 2+ 
CHANNEL ISLANDS 
Jersey 1 
APPENDIX 6 
1969 and 1976 counts available for rooftop Lesser Black-back colonies in existence in 1969 
LOCATION 1969 1970 1975 1976 CONTROL 
East Sussex 
Hastings & St Leonards 1 1 
Gloucestershire 
Gloucester 7 80 * 
Gwent 
Newport 10 9 
South Glamorgan 
Cardiff 23-24 156 
Mid Glamorgan 
Hirwain c. 17 14 
x i i i . 
APPENDIX 7 
Counts for rooftop Lesser Black-back colonies established since 1969 
LOCATION 
Tyne & Wear 
South Shields 
Sunderland 
Newcastle 
1975 1976 
2 
3 
1 
CONTROL 
** 
** 
Durham 
Durham City 
South Glamorgan 
Barry 14 
Mid Glamorgan 
Merthyr Tydfil 
Avon 
Bath 
Bristol 
15-20 
18+ 
Gwynedd 
Llandudno 
Cumbria 
Barrow-in-Furness 
x i v . 
APPENDIX 8 
Negative records for Herring and Lesser Black-backed Gulls 
ENGLAND 
Bedfordshire 
Whole County 
Berkshire 
Whole County 
Buckinghamshire 
Whole County 
Cambridgeshire 
Whole County 
Cheshire 
Whole County 
Cleveland 
Hart Station, Hartlepool Headland, Seaton Carew, Graythorp, Greatham, 
Southern housing estates and western suburbs of Hartlepool, Middlesborough. 
Cornwall 
Portwinkle, Cawsand, Millbrook 
Derbyshire 
Whole County 
Durham 
No nesting records (but Lesser Black-backs prospecting in Durham City) 
Essex 
Whole County 
Greater London 
Heathrow Airport, Hatton Cross (central area) 
xv. 
Hampshire 
Whole County 
Hereford and Worcester 
Whole County 
Isles of Scilly 
Whole County 
Kent 
Maidstone, Clatham, Rochester, Gillingham 
Lancashire North 
North of River Ribble - including Lancaster, Wyre, Blackpool, Fylde and 
Preston Districts 
Leicestershire 
Whole County 
Lincolnshire 
Whole County 
Norfolk 
Whole County 
Northamptonshire 
Whole County 
Northumberland 
Coastal area from Seahouses to Alnmouth 
Nottinghamshire 
Whole County 
Oxfordshire 
Whole County 
Salop 
Whole County 
xvi . 
Staffordshire 
Whole County 
Surrey 
Whole County 
Sussex East 
North of Hastings Borough boundary to Rye, Cooden Beach to Pevensey 
Sussex West 
Bognor Regis, Littlehampton, Selsey 
Tyne & Wear 
Gateshead, Jarrow 
West Midlands 
Whole County 
Wiltshire 
Whole County 
Yorkshire North 
Inland areas, Whernside to York 
Yorkshire South 
Whole County 
WALES 
Clwyd 
Rhyl 
Dyfed 
Pembroke Dock, Pembroke, Borth, Aberystwyth, Aberdaeron 
Gwynedd 
Porthmadog, Abersoch, Pwllheli, Criccieth, Nefyn, Penmaenmawr, Llanfairfechan 
Powys 
Brecknock District 
x v i i . 
SCOTLAND 
Central 
Whole County 
Dumfries & Galloway 
Whole County 
Grampian 
Burghead, Hope man 
Highland 
Isle of Skye 
Coastal area from Kylestrome to Shiegra 
Orkney 
Whole County 
Tayside 
Perth and Kinroos District 
IRELAND 
Northern Ireland 
x v i i i 
APPENDIX 9 
Index of S p e c i f i c Names of Animals Mentioned i n the Text 
V e r t e b r a t e s 
A u s t r a l i a n Magpie 
Black Headed G u l l 
B l a c k b i r d 
Carrion Crow 
Common Gu l l 
Common Tern 
Fox 
Fulmar 
Gannet 
Glaucous G u l l 
Glaucous-winged G u l l 
Great Black-backed G u l l 
Great Skua 
Greenfinch 
Guillemot 
Heron 
Herring G u l l 
Jackdaw 
Junco 
K i t t i w a k e 
Lesser Black-backed G u l l 
L i t t l e Tern 
Gymnorphina t i b i c e n 
Larus ridibundus 
Turdus merula 
Corvus corone corone 
Larus canus 
Sterna hirundo 
Vulpes vulpes 
Fulmar g l a c i a l i s 
Sula bassana 
Larus hyperboreus 
Larus glaucescens 
Larus marinus 
S t e r c o r a r i u s skua 
Carduelis c h l o r i s 
U . r i a aalge 
Ardea cinerea 
Larus argentatus 
Corvus mo xlula 
Junco hyemalis 
Rissa t r i d a c t y l a 
Larus fuscus 
Sterna a l b i f r o n s 
x i x . 
Appendix 9 (Contd.) 
Oyster-catcher 
Pied w a g t a i l 
Rabbit 
Razor b i l l 
Rook 
Sea eagle 
Shag 
Sparrow (House) 
S t a r l i n g 
Insects 
Cottony Cushion Scale 
Red Locust 
Haematopus ostralegus 
M o t a c i l l a alba 
Cryctolagus cuniculus cuniculus 
Alca torda 
Corvus f r u g i l e g u s 
H aliaetus v o c i f e r 
Phalacrocorax a r i s t o t e l i s 
Passer domesticus 
Sturnus v u l g a r i s 
leerya purchasi 
Nomadacris septemfasiata 
xx. 
Appendix 10 
S t a t i s t i c s used i n t h i s study were based on methods o u t l i n e d 
by Snedecor and Cochrane (1971), Bailey (1959) and Siegel 
(1956). 
Computer Programmes used were as f o l l o w s : 
(a) Discriminant a n a l y s i s : S t a t i s t i c a l Packages f o r the 
Social Sciences, Version 6. 
(b) Stepwise Regression: Biomedical Computer Programs (BMD02R) 
A d d i t i o n a l v a r i a b l e s used i n (b) above which were 
s t a t i s t i c a l l y i n s i g n i f i c a n t were: 
Wind speed on day p r i o r t o counting ( l o g . value) 
Wind speed e a r l y i n the morning of the day on which 
counts were made ( l o g . value) 
Wind d i r e c t i o n on day p r i o r t o counting (0 = onshore, 1 - o f f s h o r e ) 
State of the t i d e i n the e a r l y morning a t the r o o s t s i t e 
(coded w i t h respect t o the amount of shore covered 
at 07.00 GMT) 
Ai r temperature on the day p r i o r to counting 
R a i n f a l l on the day p r i o r t o counting 
Month i n which counts were made 
Early morning v i s i b i l i t y . 
bl. I Cf 
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